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(54) Apparatus and method for bending and punching a metal sheet

(57) An apparatus for bending a metal sheet (1)
comprises a supporting table (25) for supporting the
metal sheet, a holding unit (9) for clamping down and
moving the metal sheet and at least one stop unit (18)
provided with a stop for positioning the metal sheet. The
apparatus furthermore comprises a working unit (18) for

removing material from the metal sheet, which working
unit (18) is movable with respect to the supporting table
(25) between an operative position, in which a material
removing operation can be carried out on the metal
sheet, and a rest position, in which the metal sheet can
be moved by the holding unit (9).
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Description

[0001] The invention relates to an apparatus for bend-
ing a metal sheet, which apparatus comprises a sup-
porting table for supporting the metal sheet, a holding
unit for clamping down and moving the metal sheet and
at least one stop unit provided with a stop for positioning
the metal sheet, and to a method for bending a metal
sheet.
[0002] Such an apparatus and method are known
from WO 97/32677 of the same applicant. In the manu-
facture of box-shaped products, such as cabinets, draw-
ers, doors and the like, corners must be removed from
the usually rectangular metal sheet by means of a ma-
terial removing operation, such as punching or laser or
plasma cutting, prior to the bending operation. When
use is made of known bending apparatuses, such as the
apparatus disclosed in WO 97/32677, the metal sheet
is placed in a separate metal working apparatus for this
purpose, in which working apparatus the metal sheet
must first be positioned before the punching operation
or the like can be carried out. Then the metal sheet is
removed from the working apparatus and transferred to
the bending apparatus, in which the sheet must be po-
sitioned anew. This leads to a relatively long cycle time
and to higher manufacturing costs.
[0003] The object of the invention is to provide an im-
proved apparatus and method of the kind referred to in
the introduction.
[0004] In order to accomplish that objective, the ap-
paratus according to the invention comprises a working
unit for removing material from the metal sheet, which
working unit is movable with respect to the supporting
table between an operative position, in which a material
removing operation can be carried out on the metal
sheet, and a rest position, in which the metal sheet can
be moved by the holding unit.
[0005] According to the invention, the method for
bending a metal sheet, in which the metal sheet is
placed in an apparatus for bending the metal sheet, the
metal sheet is positioned by pressing the metal sheet
against the stop of at least one stop unit, after which the
metal sheet is clamped down by a holding unit and can
be moved to a position intended for carrying out the
bending operation, after which bending of the metal
sheet takes place, is characterized in that the metal
sheet is subjected to a material removing operation after
being positioned in the bending apparatus.
[0006] The effect achieved by using the apparatus or
the method according to the invention is that positioning
of the metal sheet is necessary only once, after which
both the material removing operation and the bending
operation can be carried out in a continuous process.
This leads to lower manufacturing costs and a reduced
cycle time.
[0007] The invention will be explained in more detail
hereinafter with reference to the drawing, which shows
an embodiment of the apparatus according to the inven-

tion.
[0008] Fig. 1 is a very schematic side elevation of an
embodiment of the apparatus according to the invention
for bending a metal sheet.
[0009] Fig. 2 is a very schematic top plan view of the
apparatus of Fig. 1.
[0010] Figs. 3, 4 and 5 are views of a part of the ap-
paratus of Fig. 1, showing the stop/working unit in three
different positions thereof.
[0011] Fig. 6 is a larger-scale side elevation of a stop/
working unit of the apparatus of Fig. 1.
[0012] Fig. 7 is a front view, partially in section, of the
stop/working unit of Fig. 6.
[0013] The invention will be described hereinafter in
an application for manufacturing box-shaped products,
such as cabinets, drawers and doors. With such prod-
ucts, corners must be removed from a rectangular metal
sheet prior to the bending operation. The invention is
not limited to apparatuses and methods for manufactur-
ing such products, however, it can be used in any metal
sheet working operation in which parts of the sheet must
be removed prior to an/or possibly after the bending op-
eration.
[0014] Fig. 1 shows a very schematic side elevation
of an apparatus for bending a metal sheet 1, which ap-
paratus comprises a frame 2, a stationary lower beam
3 fitted with a lower clamp 4 and a movable upper beam
5 fitted with an upper clamp 6. The apparatus further-
more comprises a lower bending beam 7 and an upper
bending beam 8 for bending the clamped-down metal
sheet 1 in upward and downward direction, respectively.
[0015] The apparatus also comprises a holding unit 9
for clamping down and moving the metal sheet 1. The
holding unit 9 comprises a substantially C-shaped frame
10, which is mounted on a slide 11 which can be moved
reciprocatingly on a slide bed 12. The slide 11 can be
moved reciprocatingly between a front position as
shown in Fig. 1 and a rear position as indicated by a
dashed line 13. The legs 14, 15 of the C-shaped frame
10 are fitted with a lower dish 16 and an upper dish 17
respectively at their free ends, which dishes clamp down
the metal sheet 1 in the operative position as shown in
Fig. 1. Said dishes 16, 17 are rotatably connected to the
legs 14, 15, so that the metal sheet 1 can be rotated in
the apparatus described herein. For a further descrip-
tion of the bending apparatus comprising a holding unit
9, reference is made to the applicant's patent WO
97/93677.
[0016] The bending apparatus comprises two stop/
working units 18 disposed on either side of the central
axis 19 of the bending apparatus. In the top plan view
of Fig. 2, a double arrow indicates that the stop/working
units 18 are capable of reciprocating movement with re-
spect to a supporting table 25 for supporting the metal
sheet; the stop/working units are shown in their end po-
sitions therein. The movement of the units 18 can be
effected by means of any suitable driving elements. Said
driving elements are not shown in the drawing.
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[0017] The stop/working units 18 can also be moved
in vertical direction between the three different positions
that are shown in Figs. 3-5. In Fig. 3 the unit 18 is shown
to occupy a stop position, in which positioning of a metal
sheet 1 can take place. In Fig. 4 the stop/working unit
18 is shown to occupy an operative position, in which
the material removing operation can be carried out. In
Fig. 5 the unit is shown to occupy a rest position, in which
a metal sheet 1 can pass the stop/working unit without
impediment.
[0018] Figs. 6 and 7 are larger-scale views of one
stop/working unit 18 in side elevation and front elevation
respectively, with part of said unit being shown in sec-
tional view. As appears from Figs. 6 and 7, the unit com-
prises a stop or switching cam 20, which delivers a sig-
nal to a control unit (not shown) of the bending appara-
tus when a metal sheet 1 makes contact with the stop
20. In the illustrated embodiment the working portion of
the stop/working unit 18 is a punching unit comprising
an upper die 21 and a lower die 22, which can be moved
up and down by means of a hydraulic cylinder-piston
assembly 23. The lower die 22 is provided with a chan-
nel 24 for discharging a part that has been punched out
of the metal sheet 1. It is noted that also material remov-
ing units other than a punching unit, such as a laser or
plasma cutting unit, may be used as the working unit.
Furthermore it will be apparent that also a different type
of punching unit may be used. The working unit may be
fitted with a tool changing system, for example, so that
different operations can be carried out on the metal
sheet.
[0019] The apparatus as shown operates as follows.
The supporting table 25 is fitted with suitable conveyor
belts 26, 27 for, respectively, introducing and discharg-
ing a metal sheet 1. When a metal sheet 1 is being in-
troduced, the holding unit 9 occupies its rear position.
The stop/working units 18 are positioned the correct mu-
tual distance apart with respect to the central axis 19,
such that a metal sheet 1 to be worked readily fits be-
tween the facing stop surfaces 28 of the units 18. The
stop/working units 18 occupy the stop position as shown
in Fig. 3. A moving element (not shown) supported by
the C-frame 10, such as an air cylinder, presses the met-
al sheet 1 in the direction of the bending beams 7, 8,
until the metal sheet makes contact with the stops or
switching cams 20, as a result of which a signal is de-
livered to the control unit indicating that the metal sheet
is in the correct position. Then the stop/working units 18
are moved towards each other, so that the metal sheet
1 is centred between the units 18 with respect to the
central axis 19 as well. Once the metal sheet 1 has been
moved to a precisely defined position in the bending ap-
paratus, the metal sheet 1 is clamped down by the hold-
ing unit 9, i.e. between the dishes 16, 17, after which
the metal sheet 1 is moved away from the units 18 by
the holding unit 9.
[0020] The stop/working units 18 are subsequently
moved to the operative position as shown in Fig. 4, in

which the metal sheet can be introduced into the unit
18. The holding unit 9 then moves the metal sheet 1 to
the desired position in the working units 18, after which
the punching operation can be carried out. Then the
holding unit 9 moves the metal sheet 1 away from the
units 18 again. The stop/working units 18 are then
moved down to the rest position as shown in Fig. 5, in
which the metal sheet can pass the units 18. The metal
sheet 1 may be rotated through 180° by the holding unit
9, after which the corners on the other side of the metal
sheet can be punched out. As soon as the corners have
been punched out in all the desired places, the bending
operation can be started.
[0021] From the foregoing it will be understood that it
is possible to achieve a considerable reduction of the
cycle time in the manufacture of products, in which a
material removing operation is required in addition to a
bending operation, by arranging working units for re-
moving material in the bending apparatus. In addition to
that, the metal sheet only needs to be positioned once
for both operations, so that a high degree of precision
can be realised.
[0022] Although it is preferred to use the stop/working
unit as described above, in which the stop unit and the
working unit are combined into one unit, it is also pos-
sible to use separate stop units and working units. The
holding unit 9 is capable of placing the metal sheet in
any desired position with respect to the working unit for
carrying out a removing operation.
[0023] In the illustrated embodiment, the stop/working
units are disposed between the supporting table 25 and
the frame 2 of the bending apparatus. It is also possible,
if desired, to dispose the stop/working units on the side
of the supporting table remote from the frame 2. Fur-
thermore it is possible to dispose stop/working units 18
on the longitudinal sides of the supporting table.
[0024] It is further noted that the bending apparatus
has been described merely by way of example herein.
Also bending apparatuses of different design compris-
ing different holding units can be advantageously com-
bined with the stop/working units 18 as described here-
in.
[0025] The invention is not limited to the embodiments
as described above, which can be varied in several
ways without departing from the scope of the invention
as defined in the claims.

Claims

1. An apparatus for bending a metal sheet, which ap-
paratus comprises a supporting table for supporting
the metal sheet, a holding unit for clamping down
and moving the metal sheet and at least one stop
unit provided with a stop for positioning the metal
sheet, characterized by a working unit for remov-
ing material from the metal sheet, which working
unit is movable with respect to the supporting table
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between an operative position, in which a material
removing operation can be carried out on the metal
sheet, and a rest position, in which the metal sheet
can be moved by the holding unit.

2. An apparatus according to claim 1, wherein the
working unit can be moved up and down with re-
spect to the supporting table.

3. An apparatus according to claim 1 or 2, wherein the
working unit can be moved reciprocatingly in a di-
rection substantially transversely to the central axis
of the supporting table.

4. An apparatus according to any one of the preceding
claims, wherein the stop unit and the working unit
are integrated into one unit.

5. An apparatus according to claim 5, wherein the
stop/working unit can be moved in vertical direction
between a stop position, in which the stop is oper-
ative, the operative position and the rest position of
the working unit.

6. A method for bending a metal sheet, in which the
metal sheet is placed in an apparatus for bending
the metal sheet, the metal sheet is positioned by
pressing the metal sheet against the stop of at least
one stop unit, after which the metal sheet is
clamped down by a holding unit and can be moved
to a position intended for carrying out the bending
operation, after which bending of the metal sheet
takes place, characterized in that the metal sheet
is subjected to a material removing operation after
being positioned in the bending apparatus.

7. A method according to claim 6, wherein at least two
stop/working units are used, wherein the stop/work-
ing units are positioned a mutual distance apart and
the stop of each unit is moved to an operative stop
position and the metal sheet is pressed into abut-
ment with the stops, wherein the metal sheet is
clamped down by the holding unit and moved away
from the stop and at least one stop/working unit is
moved to an operative position for removing mate-
rial, wherein the metal sheet is introduced into the
stop/working unit by the holding unit and material is
removed from the metal sheet, wherein the metal
sheet is moved to a position intended for carrying
out the bending operation by the holding unit after
one or more removing steps have been carried out.

8. A method according to claim 7, wherein the stop/
working units are moved towards each other once
the metal sheet abuts against the stops, such that
the metal sheet is centred with respect to the central
axis of the bending apparatus.

9. A method according to claim 6, 7 or 8, wherein the
metal sheet can be moved by the holding unit and/
or be rotated to any desired position for carrying out
a removing operation.
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