
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
22

4 
98

5
A

1
*EP001224985A1*
(11) EP 1 224 985 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
24.07.2002 Bulletin 2002/30

(21) Application number: 01830029.3

(22) Date of filing: 19.01.2001

(51) Int Cl.7: B21D 5/02, B21D 5/01

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE TR
Designated Extension States:
AL LT LV MK RO SI

(71) Applicant: Siderpress S.p.A.
41057 Spilamberto, Modena (IT)

(72) Inventor: Pelloni, Davide
41058 Vignola (Mo) (IT)

(74) Representative: Gotra, Stefano
BUGNION S.p.A.
Via Emilia Est 25
41100 Modena (IT)

(54) A bending machine, in particular for sheet steel

(57) The bending machine comprises a bottom die
(3) provided with two skates (6) located on either side
of an axis of action (x-x) of a punch (1). Each skate (6)
bears, on either side of an axis of oscillation of the skate
(6), two idle wheels (5) predisposed to interact contact-

ingly with a workpiece (4) to be bent during a pressing
action of the punch (1). The machine enables sheet
steel to be bent with a low energy consumption on the
part of the punch (1) and with a low level of friction on
the steel during the bending operation.
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Description

[0001] Specifically, though not exclusively, the inven-
tion is usefully applied for varying the longitudinal axis
of a workpiece, for example sheet steel, by plastic de-
formation, to a predetermined angle and with the result-
ant fold having a relatively small curvature.
[0002] In particular the invention relates to a bending
machine as described in the preamble to the first claim.
[0003] A machine of this type already exists in the pri-
or art, which plastically deforms the sheet steel to a di-
hedral axis and with a relatively small curvature in the
angle in relation to the steel thickness. The bottom die
is usually in the shape of a V-cavity, and the sheet of
steel is placed on the edges of the die before the punch
is brought into action, thrusting into the centre of the
sheet until the latter adheres perfectly to the walls of the
bottom die.
[0004] Machines of this type, however, exhibit some
drawbacks.
[0005] Firstly, they require forces of considerable size
to bend the steel, with a consequently high energy con-
sumption.
[0006] Secondly, during the bending operation a high
level of friction is created between the steel and the edg-
es of the die, which can damage the sheet steel, leading
to risks of scratching the steel surface and scoring in the
part of the steel inside the die.
[0007] The main aim of the present invention is to pro-
vide a machine which can overcome the above-de-
scribed prior-art drawbacks and limitations.
[0008] An advantage of the invention is that it is con-
structionally simple and economical.
[0009] A further advantage is that the invention pro-
vides a machine which has a relatively low energy con-
sumption.
[0010] A further advantage is that friction on the steel
is reduced during the bending operation.
[0011] Further advantages are: especially delicate
objects can be bent with no risk of damage; dragging of
the material against the die during bending is reduced
to a minimum, as is the risk of scratching; bend angle
precision is improved; the perpendicularity of the punch
is guaranteed with respect to the die during punch op-
eration.
[0012] These aims and advantages and more besides
are all attained by the present invention, as it is charac-
terised in the appended claims.
[0013] Further characteristics and advantages of the
invention will better emerge from the detailed descrip-
tion that follows of a preferred but non-exclusive embod-
iment of the invention, illustrated purely by way of non-
limiting example in the accompanying figures of the
drawings, in which:

figure 1 is a schematic view in vertical elevation of
a detail of the machine;
figure 2 is the view of figure 1 in a different opera-

tional configuration.

[0014] With reference to the figures of the drawings,
1 denotes the punch of a bending machine for plastically
deforming metal objects, in particular sheet steel, by
means of bending against a bottom die. The punch 1 is
operatively associated with a press, of known type and
not illustrated, exerting a pressing action in the direction
of a vertical axis x-x. The punch 1 exhibits a lower end
2, destined to contact the workpiece object to be bent;
the punch lower end 2 has a rounded striker with an an-
gle of curvature which roughly corresponds to the de-
sired angle of curvature in the object after bending.
[0015] The bending machine comprises a bottom die
3, which identifies at least one dihedral bending angle,
against which the punch 1 presses a workpiece 4. The
bottom die 3 is suitable for bending the workpiece 4 at
the bottom end of the die 3, where the workpiece is
pressed against the wall at the bottom of the die 3 and
thus takes on the dihedral bending angle of the wall it-
self.
[0016] The die 3 comprises idle means for interacting
on contact with the workpiece 4 during the punch 1
pressing action. In the illustrated embodiment the idle
means comprise four idle wheels 5, rotatably mounted
on two opposite-facing skates 6, themselves rotatable
about pivots 7 with parallel oscillation axes. The skates
6, which are rotatably coupled to a fixed frame 8, are
situated on opposite sides of the axis x-x of the punch
1, and are symmetrically arranged with respect to a ver-
tical plane passing through the axis x-x and parallel to
the oscillation axes of the skates 6. Each skate 6 bears,
on opposite sides with respect to the axis of oscillation
thereof, two idle wheels 5. The axis of rotation of each
wheel 5 is parallel to the axes of oscillation of the skates
6. The wheels 5 project from the skates 6 which support
the wheels 5, so that the workpiece 4 can run on the
wheels 5 during the bending stage.
[0017] The bottom die 3 exhibits a mobile bottom wall,
with variable and adjustable geometry. The bottom wall
is described by the idle wheels 5 of the skates 6, and
can assume at least two positions. The first of these po-
sitions (see figure 1) is a starting position in which the
idle wheels 5 together form a rest plane, preferably hor-
izontal and perpendicular to the axis x-x in which the
punch operates. The workpiece 4 is positioned against
the rest plane when in this position. In the second of the
positions (see figure 2), the idle wheels 5 describe a di-
hedral angle into which the workpiece 4 has been
pressed and plastically deformed. In the first position
each skate 6 interacts contactingly with a stop 9 solidly
fixed to the frame 8.
[0018] During operation the punch 1 is commanded
by the press to descend towards the object 4 positioned
on the bottom die 3, which latter is in the horizontal first
position. When the punch 1 meets the upper side of the
workpiece 4 the bending action begins, during which the
lower side of the workpiece 4 interacts contactingly with
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the idle wheels 5 of the die 3. Thanks to the sliding rest
afforded by the wheels 5, the parts of the object 4 in
contact with the die 3, during the bending process, run
against the die 3 with no dragging, and with very low
friction. The friction generated is almost exclusively of
the revolving type, with a practically total elimination of
dragging friction.
[0019] By virtue of this sliding-by-rolling effect, with no
dragging means that the pressing force needed to bend
the workpiece 4 is considerably reduced, as is the risk
of localized crumpling or stretching on the workpiece 4
after the bending, as well as the risk of superficial dam-
age (scratching, scoring and so on) on the bent work-
piece 4.
[0020] It has been seen that using the bending ma-
chine of the invention considerable bend-angle preci-
sion can be achieved.
[0021] The machine is especially usable for bending
sheet steel, but is advantageously applicable also in
bending other plastically-deformable objects, of various
shapes.

Claims

1. A bending machine, comprising a bottom die (3)
which describes at least one dihedral bending an-
gle, and a punch (1) predisposed for pressing a
workpiece (4) to be bent against the bottom die (3),
characterised in that the bottom die (3) comprises
idle means (5, 6) predisposed to interact contact-
ingly with the workpiece (4) during a pressing action
of the punch (1).

2. The machine of claim 1, characterised in that the
idle means (5, 6) comprise at least one idle wheel
(5).

3. The machine of claim 2, characterised in that the
idle means (5, 6) comprise at least one skate (6)
bearing, on opposite sides of an axis of oscillation
of the skate (6), two idle wheels (5).

4. The machine of claim 3, characterised in that the
idle means comprise at least two skates (6) situated
on either side of an axis of action (x-x) of the punch
(1).
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