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(54) ELECTROMAGNETIC DEVICE AND METHOD FOR THE GEOMETRIC RECTIFICATION OF 
STAMPED METAL PARTS

(57) The invention relates to an electromagnetic de-
vice and a method for the geometric rectification of
stamped metal parts comprising at least one block (2)
having a surface with a final geometry (10) which is in-
tended to be obtained in one side of an area to be rectified
of a part (1), which is positioned between said block (2)
and a complementary electromagnetic coil (5) compris-

ing at least one winding (6) configured to generate a mag-
netic field configured to act on the part (1) and produce
its impact against said block (2), there being a space
between each electromagnetic coil (5) and each block
(2) not greater than ten times a thickness of the part (1),
with the aim of being able to move the part by the action
of the magnetic field.
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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to an electromag-
netic device and a method for the geometric rectification
of stamped metal parts having application in the iron and
steel industry, allowing to rectify the deformation pro-
duced by elastic recovery as a result of the residual stress
generated in this type of parts in the form of sheets after
carrying out a mechanical forming process, for example
after a flanging process.

BACKGROUND OF THE INVENCIÓN

[0002] The conventional stamping process of metal
sheets requires the use of a press and at least two dies,
a drawing die and a calibrating die, each of which is in
turn formed by a complete hold-down plate, female ele-
ment and male element having all the geometry, shape
and dimensions desired in the sheet to be formed.
[0003] The drawback with mechanical stamping proc-
esses occurs after removing the parts from the press,
due to the fact that they undergo an elastic recovery pro-
ducing deformations, wall curls, and torsions as a result
of the residual stress generated in the parts after the
drawing process, with which the geometry of the part is
different from the one that is desired.
[0004] The drawback mentioned in the previous para-
graph is usually known as "springback" and it results in
the obtained parts being out of the established toleranc-
es, which are very strict especially in certain applications
such as in the automotion field or on the aeronautical
field, therefore, there is a need to rectify the geometry of
the parts obtained after the drawing process.
[0005] With the aim of solving this drawback, after car-
rying out the mechanical drawing process it is necessary
to carry out a reforming of the complete part in a calibrat-
ing die, in which the rectification of those areas of the
part that are out of the admissible tolerances after the
mechanical drawing process is achieved, which signifi-
cantly increases the production costs of the parts.
[0006] On the other hand, with the aim of solving this
same drawback, starting from 1960, alternative forming
processes appeared comprising electromagnetic circuits
and means capable of generating enough currents to pro-
duce a deformation in the material, in substitution of the
traditional presses usually used to date, as set forth pre-
viously.
[0007] These electromagnetic forming processes are
based on generating a magnetic field by means of elec-
tromagnetic coils inducing Foucault currents in the part
or sheets to be formed, said Foucalt currents having the
opposite direction to the currents circulating in each elec-
tromagnetic coil, therefore, the coil and the metal part
repel each other such that the part is driven against the
wall of the dies, adopting the desired shape, i.e. the shape
of the dies, which coincides with the final geometry of the

complete part which is intended to be obtained.
[0008] The aforementioned electromagnetic forming
devices currently comprise a conductor, also denominat-
ed actuator, which is usually a copper solenoid coil con-
nected in series with a capacitor, or usually a capacitor
bank, and with a high voltage circuit and trigger start
means.
[0009] The operation of these devices is explained be-
low. When the capacitors are charged and switched on,
i.e. the circuit switch connecting it to the electromagnetic
coil is closed, a transient current is created in said elec-
tromagnetic coil, which generates a transient magnetic
field inducing Foucault currents in the conducting mate-
rial which is the metal part that is intended to be deformed.
[0010] A representation of the discharge current usu-
ally used has a damped sinusoidal shape, with frequen-
cies that are usually in a range between 10 kHz and 100
kHz. The current generated in the electromagnetic coil
and the currents generated in the part have opposite di-
rections, therefore, the coil and the part repel each other
such that the part acquires a high repulsion velocity and
is driven against a male or female part adopting its shape.
The electromagnetic pressure is converted into kinetic
energy, the part being able to acquire velocities of an
order of magnitude between 200 m/s and 300 m/s.
[0011] These electromagnetic forming processes
have been the object of various studies by several au-
thors which are gathered in different documents, such
as for example in the following articles:

- Golovashchenko, Sergey F. ’springback calibration
using pulsed electromagnetic field’; © 2005 Ameri-
can Institute of Physics.

- Moon, F. C. ’Magneto solid mechanics’; ASTME;
High Velocity Forming of Metals; 1968.

- Plum, M.M. ’Electromagnetic forming. Metals hand-
book’; Maxwell Laboratories Inc. Pages 644-653.

- Belyy, I. V., Fertik, S. M. and Khimenko, L. T. ’Elec-
tromagnetic metal forming handbook Kharkov’;
USSR; 1977.

[0012] There are also patent documents describing
these electromagnetic forming processes since the start
of their development, such as for example US Patent No.
2,976,907 for "Device and method of metal forming" cor-
responding to 1961, up to more recent documents which
gather the latest means and applications, such as for
example in US Patent No. 6,050,121 for "Hybrid methods
of metal forming using electromagnetic forming" to the
University of Ohio, in US Patent No. 5,730,016 for "Meth-
od and apparatus for electromagnetic forming of thin
walled metal" to the company Elmag, Inc., in US patent
application No. 2005/0097934 for "Conjoining apparatus
using electromagnetic forming", US patent application
No. 2005/0229376 for "Electromagnetic trimming, flang-
ing and hemming apparatus and method" to the compa-
ny General Motors, US patent application No.
2003/0182005 for "Method for determining a die profile
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for forming a metal part having a desired shape and as-
sociated methods" to Chu, E., Makosey, S. J. and Shoup,
J. M. or in US patent No. 5,860,306 for "Electromagnetic
actuator method of use and article made therefrom" to
Daehn, to name some examples.
[0013] Additionally, Japanese patents No. JP
2004-122177 and JP 2001-252788 describe processes
with presses for forming by stamping, incorporating a
magnetic forming device which allows avoiding the
springback effect. Japanese patent No. JP 2004-122177
describes a line of presses or equipment comprising a
plurality of presses, commonly called "transfer", contain-
ing at least an electromagnetic forming device in the
press itself with the aim of obtaining an aluminium part
without elastic recovery with a certain final geometry.
[0014] The main drawback of this type of equipment
is that they are highly complex and expensive due to the
need to incorporate electromagnetic forming means in
the stamping equipment itself, i.e., in the presses them-
selves.
[0015] The electromagnetic forming process is carried
out simultaneously with the stamping process, and this
requires the use of expensive equipment or the adapta-
tion of existing stamping equipment, combining the elec-
tromagnetic means with the stamping process itself,
which significantly increases the production costs of the
parts.
[0016] Furthermore, although the sheets formed by
means of the aforementioned electromagnetic process-
es do not have the unwanted elastic recovery or spring-
back effect, these processes have another series of
drawbacks, amongst other causes as a result of the high
temperature that the generated magnetic field produces
in the electromagnetic coil, needing to incorporate cool-
ing means with the aim that the temperature of the elec-
tromagnetic coil during the process is not too excessive
and thus extending its working life, which is not necessary
in mechanical stamping processes.

DESCRIPTION OF THE INVENTION

[0017] The electromagnetic device and the method for
the geometric rectification of stamped metal parts pro-
posed by the invention allows correcting the deformation
produced by the springback effect after a conventional
forming process in an equipment independent of the me-
chanical stamping equipment by means of applying elec-
tromagnetic charges only in those areas or parts of the
part which require to be rectified to obtain a part with a
desired final geometry and in accordance with estab-
lished dimensional tolerances.
[0018] A first aspect of the invention relates to an elec-
tromagnetic device for the geometric rectification of
stamped metal parts which allows rectifying the defor-
mation produced by the elastic recovery as a result of
the residual stress generated in the parts after carrying
out a mechanical stamping process.
[0019] The electromagnetic device proposed by the in-

vention comprises at least one block configured to re-
ceive the impact and contact a side of a certain area to
be rectified of a part, i.e., a sheet which has been previ-
ously mechanically stamped in a press.
[0020] The geometry of a surface of said at least one
block configured to contact the part to be rectified corre-
sponds exactly to a final geometry, i.e., shape and di-
mensions, which is desired in said side of the area to be
rectified of the part.
[0021] Although, in the field of stamping, an element
penetrating in a plane defined by the sheet is usually
called male element, and a complementary element con-
figured to house the deformed sheet by the action of said
male element is usually called female element, in the
description of the present invention, a block is considered
to be any element such as a male element, a female
element or an insert having the suitable geometry and
being configured to receive the impact and contact the
part to be rectified.
[0022] In a complementary manner to each at least
one block, the device comprises an electromagnetic coil
which is configured to be located on a side opposite to
said at least one block of a certain area to be rectified of
the part.
[0023] In the event that a block is located on a first side
of the part, then the complementary electromagnetic coil
is located on a second side opposite to the first side, and
vice versa, i.e., in the event that the block is located on
the second side of the part, then the electromagnetic coil
is located on the first side.
[0024] Each at least one electromagnetic coil compris-
es at least one winding of a copper wire embedded in a
part, preferably a synthetic body of glass fiber for exam-
ple. Said electromagnetic coil has an outer surface op-
posite to a side of the part to be rectified having a geom-
etry approximate to the desired final geometry in the part,
i.e., it has a geometry complementary to that of the at
least one corresponding block, there being a space or
clearance between each at least one electromagnetic
coil and each at least one block that is less than ten times
the thickness of the part, with the aim that the action of
the magnetic field drives the part for its impact against
the block.
[0025] As mentioned previously, each at least one,
electromagnetic coil comprises at least one winding con-
nected to a power supply source configured to generate
a magnetic field.
[0026] Each at least one electromagnetic coil is oper-
atively located such that the magnetic field it generates
acts in a certain area to be rectified of the part, acting
thereupon and producing an impact of the part against
the corresponding block.
[0027] Each at least one electromagnetic coil is con-
figured to act both on the planar areas of the part and in
the curved areas or folding lines, i.e., in the areas in which
the sheet has a change in direction between planes.
[0028] In a stamped part, the joints between two sides
thereof that are contained in different planes have a cer-
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tain radius, it being preferably in these areas, at which
the part is folded, in which the unwanted springback effect
occurs, an unwanted deformation being observed. With
the aim of removing this deformation each at least one
winding and electromagnetic coil have a geometry ap-
proximate to the final geometry to be obtained, including
a curved geometry.
[0029] With the aim of being able to generate the elec-
tromagnetic field each at least one winding is connected
to a discharge circuit comprising a capacitor, preferably
a capacitor bank, and to a high voltage circuit comprising
a power supply source and trigger start means, i.e., elec-
trical switches, such that when the capacitors are
charged and are activated by means of the trigger start
means, a transient current is created in each at least one
winding generating the transient magnetic field.
[0030] Said magnetic field induces Foucault currents
in the part to be rectified due to the fact that the part is a
sheet of electrical conducting material, the current gen-
erated in each at least one winding and the Foucault cur-
rents generated in the part having opposite directions,
therefore, the part is driven in the direction opposite to
that of each at least one electromagnetic coil, being
pushed against said at least one block such that the side
of the areas to be rectified of the part in contact with said
at least one block is formed acquiring the geometry of
said at least one block.
[0031] The possibility is considered that said at least
one block and electromagnetic coil are linked both at a
first base and a second base, with the aim of serving as
a support. Likewise, the possibility is also considered that
said first base and said second base comprise moveable
closure means, the bases being able to be arranged in
both a horizontal and a vertical position.
[0032] Finally, the possibility is contemplated that the
device comprises at least one driver located between
said at least one electromagnetic coil and the part to be
rectified, with the aim of reducing the energy demands
of the device to obtain a certain geometry in a part to be
rectified.
[0033] Said driver consists of a sheet of material with
a high copper content, so that, due to its high electrical
conductivity, it makes it possible for the driver to generate
induced currents of a greater intensity than those gener-
ated in the part, which is a sheet of material with a lower
electrical conductivity. For this reason, the repulsion
force between the driver and the electromagnetic coil is
greater with respect to the case of not having said driver,
allowing to obtain the same results with a lower energy
demand.
[0034] On the other hand, a second aspect of the in-
vention relates to a method for the geometric rectification
of stamped metal parts with an electromagnetic device
like the one described previously.
[0035] The method of the invention is carried out start-
ing from a metal part to be rectified, i.e., a sheet which
has already been mechanically stamped in a traditional
press, with the aim of rectifying the geometry of the part

on those areas in which the part is out of the established
tolerances. Unlike the methods of the state of the art, it
is not intended to avoid the negative spring back effect
of the part when the part is stamped, but to correct it
afterwards.
[0036] Therefore, the method for the geometric recti-
fication of stamped metal parts object of the invention
comprises the steps described below.
[0037] A first step comprises to place a stamped part
with each area to be rectified operatively located between
a block and an electromagnetic coil, said part being con-
veniently separated from the block which is separated
from the complementary electromagnetic coil by a dis-
tance not greater than ten times the thickness of the part,
with the aim that the said part can impact against said
block by the action of a magnetic field generated by said
electromagnetic coil.
[0038] Then, the method comprises a second step
comprising to generate a magnetic field configured to act
in the areas to be rectified of the part such that they adopt
a required final geometry when the part impacts against
each block.
[0039] Finally, the method comprises a third step com-
prising to remove the already rectified part.
[0040] The possibility is considered that the method
comprises an intermediate step which would be carried
out before the second step of generation a magnetic field
and comprising to place at least one driver, i.e. a sheet
of material with a high copper content between said at
least one electromagnetic coil and the part to be rectified,
with the aim of reducing the energy demands of the meth-
od.
[0041] The deformation of the metal part to be rectified
is achieved by means of the discharge of an electric cur-
rent through said at least one winding which is near the
area to be rectified of the part. Due to the currents induced
in the part, a quick movement of the area of the part near
the coil occurs. The kinetic energy associated with the
movement originates the physical change in the part.
[0042] Therefore, according to the described inven-
tion, the electromagnetic device and method for the ge-
ometric rectification of stamped metal parts proposed by
the invention constitute a breakthrough in the forming
devices and methods used to date, and they fully and
easily solve the aforementioned drawbacks in that they
allow its use in any type of sheets, whichever their forming
process has been, allowing the regular exploitation and
use of available stamping equipment such as for example
traditional presses in a certain factory, i.e., without the
need of having to carry out any modification thereof, in
order to later rectify the parts in the device of the invention
outside the press line only in the cases in which it is nec-
essary.
[0043] Therefore, the user can manufacture a part by
means of a conventional stamping process and in view
of the result, can decide if it is necessary to use the elec-
tromagnetic forming device of the invention for its recti-
fication.
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[0044] The device proposed by the invention is differ-
ent from the electromagnetic forming devices of the state
of the art because it does not require an upper female
element and a lower female element accurately repro-
ducing the final geometry, both the shape and the dimen-
sions, of the entire part to be obtained due to the fact that
the magnetic field acts only in those areas in which the
part is out of the admissible tolerances, with the subse-
quent cost reduction.
[0045] It is extremely simple and cheap to manufacture
the electromagnetic device proposed by the invention
because it uses at least one block and at least one elec-
tromagnetic coil as tools allowing its adaptation to each
type of geometry.
[0046] Said at least one block and said at least one
electromagnetic coil can be exchanged, being adapted
to each area to be rectified, therefore, if their design is
taken care of, a same pair formed by a block and an
electromagnetic coil can serve to rectify different parts,
being located in areas having the same final geometry
to be obtained.
[0047] Therefore, the cost is much lower than in the
case of having to arrange a complete hold-down plate,
female element and male element having exactly the
complete final geometry of the entire sheet to be ob-
tained.
[0048] This device eliminates the need of having to
carry out successive corrections in the geometry of con-
ventional stamping dies in order to eliminate the spring-
back effect in the part. These corrections are generally
carried out by means of an iterative correction, trial and
error process with the great cost increase that this entails.
[0049] The device of the invention substitutes the me-
chanical calibrating die which can be omitted, with the
subsequent saving of space in a factory, the reduction
of initial costs due to the removal of a die and the possi-
bility of use in press lines with one less station.
[0050] Furthermore, compared to the device and proc-
esses described in Japanese patents No. JP
2004-122177 and JP 2001-252788, the device of the in-
vention allows rectifying any type of parts, preferably
sheets, of conducting metallic materials such as steel, in
addition to the aforementioned advantages.

DESCRIPTION OF THE DRAWINGS

[0051] In order to complement the description being
made and with the aim of aiding in better understanding
the features of the invention, according to a preferred
embodiment thereof, a set of drawings is attached as an
integral part of said description, in which the following
has been represented with an illustrative and non-limiting
character:

Figure 1 shows an electric scheme of the discharge
circuit comprising the device of the invention and al-
lowing the generation of a magnetic field for the rec-
tification of metal parts.

Figure 2 shows a section of a final geometry to be
obtained for a part and a geometry obtained after a
conventional stamping process, the springback ef-
fect being observed in the latter, in comparison to
the final geometry to be obtained.
Figure 3 shows a section of an elevational view of a
schematic representation of the electromagnetic de-
vice proposed by the invention in which the situation
of the part to be rectified can be observed.
Figure 4 shows a section according to a plan view
of an embodiment of the device of the invention in
which three blocks and three electromagnetic coils
in three areas to be rectified of the part can be ob-
served on a conventional stamping die base design,
in which the simplicity of the device object of the in-
vention compared with the complexity of a conven-
tional stamping die can be verified.
Figure 5 shows an elevational view of the electro-
magnetic device of the invention according to the
direction A-A of the previous figure.
Figure 6 shows a section of an elevational view ac-
cording to section line B-B shown in Figure 4, in
which a block and an electromagnetic coil located in
correspondence, between which is a part to be rec-
tified, can be observed.
Figure 7 shows another section of an elevational
view like that of the previous figure according to sec-
tion line C-C shown in Figure 4.
Figure 8 shows a flow diagram in which the main
steps comprising the method for the geometric rec-
tification of stamped metal parts proposed by the in-
vention can be observed.

PREFERRED EMBODIMENT OF THE INVENTION

[0052] In view of the described figures, it can be ob-
served that in one of the possible embodiments of the
invention, the electromagnetic device for the geometric
rectification of stamped metal parts comprises at least
one block (2) configured to receive the impact and contact
a side of a certain area to be rectified of a part (1).
[0053] The geometry of a surface of said at least one
block (2) configured to contact the part (1) to be rectified
exactly corresponds to a desired final geometry (10) in
said side of the area to be rectified of the part (1).
[0054] In a complementary manner to each at least
one block (2), the device comprises an electromagnetic
coil (5) which is configured to be located on a side oppo-
site to said at least one block (2) of a certain area to be
rectified of the part (1).
[0055] In the event that a block (2) is located on a first
side (12) of the part (1), then the complementary elec-
tromagnetic coil (5) is located on a second side (11) op-
posite to the first side (12), and vice versa, i.e., in the
event that a block (2) is located on the second side (11)
of the part (1), then the electromagnetic coil (5) is located
on the first side (12).
[0056] Each at least one electromagnetic coil (5) com-
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prises at least one winding (6) embedded in a part, pref-
erably a synthetic body of fiberglass for example. Said
electromagnetic coil (5) has an outer surface opposite to
a side of the part (1), having a geometry approximate to
the desired final geometry (10) in the part (1), there being
a space or clearance between each at least one electro-
magnetic coil (5) and each at least one block (2) that is
less than ten times the thickness of the part (1), with the
aim that the action of the magnetic field drives the part
(1) for its impact against the block (2).
[0057] As depicted in figures 1 and 3, each at least one
electromagnetic coil (5) comprises at least one winding
(6) connected to a power supply source (7) configured
to generate a magnetic field.
[0058] Each at least one electromagnetic coil (5) is op-
eratively located such that the magnetic field it generates
acts in a certain area to be rectified of the part (1), acting
thereupon and producing an impact of the part (1) against
the corresponding block (2).
[0059] Each at least one winding (6) is connected to a
discharge circuit comprising a capacitor (8), preferably a
capacitor bank and a high voltage circuit comprising a
power supply source (7) and trigger start means (9), such
that when the capacitors (8) are charged and are acti-
vated by means of the trigger start means (9), a transient
current is created in each at least one winding (6) gen-
erating the transient magnetic field.
[0060] Said magnetic field induces Foucault currents
in the part (1) to be rectified, therefore the part (1) is
driven in a direction opposite to that of each at least one
electromagnetic coil (5), being pushed against said at
least one block (2) such that the side of the areas to be
rectified of the part (1) in contact with said at least one
block (2) is formed acquiring the geometry of said at least
one block (2).
[0061] As shown in figures 3 to 7, the possibility is con-
sidered that said at least one block (2) and electromag-
netic coil (5) are linked both at a first base (3) and a
second base (4), with the aim of serving as a support.
[0062] Likewise, the possibility is considered that said
first base (3) and said second base (4) comprise move-
able closure means to facilitate the removal of the part
(1), the bases being able to be arranged in both a hori-
zontal and a vertical position.
[0063] In the embodiment shown in figures 4 to 7, the
device comprises a first block (2) located in a comple-
mentary manner to a first electromagnetic coil (5) com-
prising a first winding (6). On the other hand, the device
comprises a second block (2’) located in a complemen-
tary manner to a second electromagnetic coil (5’) com-
prising a second winding (6’). Finally, the device com-
prises a third block (2’’) located in a complementary man-
ner to a third electromagnetic coil (5’’) comprising a third
winding (6’’) arranged perpendicular to the first winding
(6) and to the second winding (6’).
[0064] As can be seen in figure 6, the first winding (6)
has a geometry adapted to the curved area of the final
geometry (10) to be obtained in the part.

[0065] In this embodiment, the first block (2), the third
block (2’’) and the second electromagnetic coil (5’) are
linked to the first base (3) whereas the second block (2’),
the first electromagnetic coil (5) and the third electromag-
netic coil (5’’) are linked to the second base (4).
[0066] Finally, the possibility is contemplated that the
device comprises at least one driver (13) consisting of a
sheet of material with a high copper content, as can be
seen in figure 3, located between said at least one elec-
tromagnetic coil (5) and the part (1) to be rectified, with
the aim of reducing the energy demands of the device to
obtain a certain geometry in a part (1) to be rectified.
[0067] A second aspect of the invention relates to a
method for the geometric rectification of stamped metal
parts with an electromagnetic device like the one previ-
ously described.
[0068] The method of the invention is carried out start-
ing from the metal part to be rectified, i.e., a sheet which
has already been mechanically stamped in a traditional
press, with the aim of rectifying the geometry of the part
in those areas in which the part is out of the established
tolerances.
[0069] As can be observed in figure 8, the method for
the geometric rectification of stamped metal parts object
of the invention comprises the following steps:

A first step (A) comprising to place a stamped part
(1) with each area to be rectified operatively located
between a block (2) and an electromagnetic coil (5),
said part (1) being conveniently separated from the
block (2) which is separated from the complementary
electromagnetic coil (5) by a distance not greater
than ten times the thickness of the part (1).
A second step (B) comprising to generate a magnetic
field configured to act in the areas to be rectified of
the part (1) such that they adopt a required final ge-
ometry (10) when the part (1) impacts against each
block (2).
A third step (C) comprising to remove the already
rectified part.

[0070] The possibility is considered that the method
comprises an intermediate step which would be carried
out before the second step (B) and comprising to place
at least one driver (13), i.e. a sheet of material with a high
copper content, between said at least one electromag-
netic coil (5) and the part (1) to be rectified, with the aim
of reducing the energy demands of the method.
[0071] In view of this description and set of drawings,
a person skilled in the art will understand that the em-
bodiments of the invention which have been described
can be combined in many ways within the object of the
invention. The invention has been described according
to some preferred embodiments thereof, but for a person
skilled in the art it will be evident that many variations
can be introduced in said preferred embodiments without
surpassing the object of the claimed invention.
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Claims

1. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts characterized in that
it comprises:

- at least one block (2) configured to contact one
side of an area to be rectified of a stamped metal
part (1), the geometry of a surface of said at least
one block (2) configured to contact the part (1)
coinciding with a desired final geometry (10) in
said side of the area to be rectified of the part (1),
- at least one electromagnetic coil (5) configured
to be located on a side opposite to said at least
one block (2) of said area to be rectified of the
part (1),
- at least one embedded winding (6) that com-
prises each at least one electromagnetic coil (5),
said winding (6) being configured to generate a
magnetic field operatively configured to act on
the part (1) and produce its impact against the
corresponding block (2),
- a space between each at least one electromag-
netic coil (5) and each at least one block (2) not
greater than ten times the thickness of the part
(1).

2. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to claim 1,
characterized in that each at least one block (2)
and each at least one electromagnetic coil (5) are
linked to a first base (3) and to a second base (4).

3. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to claim 2,
characterized in that the first base (3) and the sec-
ond base (4) comprise moveable closure means.

4. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to any of
claims 2 and 3, characterized in that it comprises:

- a first block (2) located in a complementary
manner to a first electromagnetic coil (5) com-
prising a first winding (6),
- a second block (2’) located in a complementary
manner to a second electromagnetic coil (5’)
comprising a second winding (6’),
- a third block (2’’) located in a complementary
manner to a third electromagnetic coil (5’’) com-
prising a third winding (6’’) arranged perpendic-
ular to the first winding (6) and to the second
winding (6’).

5. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to claim 4,
characterized in that the first block (2), the third
block (2’’) and the second electromagnetic coil (5’)

are linked to the first base (3) whereas the second
block (2’), the first electromagnetic coil (5) and the
third electromagnetic coil (5’’) are linked to the sec-
ond base (4).

6. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to any of
claims 1 to 3, characterized in that the area to be
rectified of the part (1) corresponds to virtually the
entire surface of said part (1).

7. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to any of
the previous claims, characterized in that it com-
prises at least one driver (13) consisting of a sheet
of a material with a high copper content, located be-
tween said at least one electromagnetic coil (5) and
the part (1) to be rectified, in order to reduce the
energy demands of the device for obtaining a certain
geometry in a part (1) to be rectified.

8. An electromagnetic device for the geometric rectifi-
cation of stamped metal parts according to any of
the previous claims, characterized in that at least
one electromagnetic coil (5) comprises a body of
synthetic material, said body having at least one sur-
face configured to be located opposite to a side of
the part (1) with a geometry corresponding substan-
tially to the desired final geometry (10) in said side
of the mentioned area to be rectified of the part (1).

9. A method for the geometric rectification of stamped
metal parts with a device according to any of the
previous claims, characterized in that it comprises
the following steps:

- a first step (A) comprising to place a stamped
part (1) with each area to be rectified operatively
located between a block (2) and an electromag-
netic coil (5), said part (1) being conveniently
separated from the block (2) which is separated
from the complementary electromagnetic coil
(5) by a distance not greater than ten times the
thickness of the part (1),
- a second step (B) comprising to generate a
magnetic field configured to act in the areas to
be rectified of the part (1) such that they adopt
a required final geometry (10) when the part (1)
impacts against each block (2),
- a third step (C) comprising to remove the al-
ready rectified part.

10. A method for the geometric rectification of stamped
metal parts according to claim 9, characterized in
that it comprises an intermediate step, prior to the
second step (B), comprising to place at least one
driver (13), i.e. a sheet of a material with a high cop-
per content, between said at least one electromag-

11 12 



EP 2 065 105 A1

8

5

10

15

20

25

30

35

40

45

50

55

netic coil (5) and the part (1) to be rectified, with the
aim of reducing the energy demands of the method.

13 14 



EP 2 065 105 A1

9



EP 2 065 105 A1

10



EP 2 065 105 A1

11



EP 2 065 105 A1

12



EP 2 065 105 A1

13



EP 2 065 105 A1

14



EP 2 065 105 A1

15



EP 2 065 105 A1

16



EP 2 065 105 A1

17



EP 2 065 105 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2976907 A [0012]
• US 6050121 A [0012]
• US 5730016 A [0012]
• US 20050097934 A [0012]
• US 20050229376 A [0012]

• US 20030182005 A [0012]
• US 5860306 A [0012]
• JP 2004122177 A [0013] [0013] [0050]
• JP 2001252788 A [0013] [0050]

Non-patent literature cited in the description

• Golovashchenko, Sergey F. springback calibration
using pulsed electromagnetic field. American Insti-
tute of Physics, 2005 [0011]

• Moon, F. C. Magneto solid mechanics. ASTME; High
Velocity Forming of Metals, 1968 [0011]

• Plum, M.M. Electromagnetic forming. Metals hand-
book. Maxwell Laboratories Inc, 644-653 [0011]

• Belyy, I. V. ; Fertik, S. M. ; Khimenko, L. T. Elec-
tromagnetic metal forming handbook Kharkov. 1977
[0011]


	bibliography
	description
	claims
	drawings
	search report

