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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to
stamping systems having material feed mechanisms
and, in particular, to a method and apparatus for deter-
mining and setting a material release mechanism timing
for a material feed mechanism.

2. Description of the Prior Art

[0002] Typically, parts made with an automated
stamping press utilize a progressive die set. The progres-
sive die set uses multiple stations, each station typically
containing at least one piercing or forming punch and a
mating die or dies. Continuous strip material, from which
the part will be made, is incrementally fed through the
die set, progressing from station to station with an auto-
mated feeding device. A material feed mechanism inter-
mittently moves the strip material a distance, correspond-
ing to the distance between each die station, while the
die set is open. This mechanism then stops the material
at each station when the die set closes. Examples of prior
art material feed mechanisms may be found in U.S. Pat-
ent Nos. 5,755,370; 5,868,296; 5,915,293; and
5,808,465.
[0003] Alignment devices are commonly used in a pro-
gressive die set to position the strip in the die set for each
subsequent operation more accurately than is possible
with the material feed mechanism. The most commonly
used and most easily understood alignment device is a
tapered or beveled point pilot positioning pin or a plurality
of such pins. The pilot positioning pin is mounted in the
moving, usually the upper, die shoe. Typically, a hole of
slightly larger diameter than the diameter of the pilot po-
sitioning pin is pierced in the continuous strip material in
a first station during the first closure of the die. The au-
tomated material feed mechanism then moves the ma-
terial a predetermined distance corresponding to the dis-
tance between subsequent die stations. Upon subse-
quent die closures, the pilot positioning pin, which is long-
er in length than the working punches, enters the hole
created by the punch and locates the material accurately.
[0004] Pilot positioning pins may be used at any
number of subsequent die stations. In order for the pilot
positioning pin, or other alignment device, to effectively
position the material accurately, the material feed mech-
anism must relinquish its grip on the strip material. The
timing of the release function of the material feed mech-
anism is critical, as premature release may allow the ma-
terial to move out of position too far for the pilot positioning
pin to be effective. Alternatively, if the material feed mech-
anism releases the strip material too late or not at all,
tension will be developed in the strip material when the
pilot positioning pin enters the hole. This may cause hole

deformation with resulting improperly positioned materi-
al. This improperly positioned material will cause the
manufacture of malformed parts and can damage the
pilot positioning pin as well as the die set.
[0005] Various methods of releasing the strip material
from the material gripping mechanism are well known in
the prior art. Typically, these methods utilize cams, air
cylinders, or various other devices. Technology currently
exists for both setting and maintaining precise material
release mechanism timing between the material feed
mechanism and the stamping press. For example, see
United States Patent No. 5,720,421. Furthermore, this
technology provides for infinite variation in release timing,
as well as a convenient means for adjusting this timing.
However, no technology exists for determining the pre-
cise press slide or press mechanism position when the
alignment device contacts the material and the material
gripping mechanism release should occur.
[0006] . Determining the precise point in the press
stroke when the material feed mechanism should release
its grip on the strip material is difficult due to two primary
problems. First, the alignment device is typically located
in a position which makes it difficult or impossible to vis-
ually inspect. Second, the nature of a flywheel driven
mechanical stamping press makes it difficult to precisely
position the press slide in small increments. The process
of moving the press slide in small incremental move-
ments is called "inching" or "jogging" and is accomplished
by repeated engagement of the press clutch for short
periods of time. This causes a motion that is very erratic
and makes it difficult to precisely position the press slide,
in order to verify the correct position of the alignment
device relative to the strip material. The difficult nature
of the current methods is best illustrated by example.
[0007] Current methods exist for determining and set-
ting the correct material release mechanism timing, but
these methods typically require the press operator to lo-
cate the material in the die in a position which will allow
the piercing of the initial locating hole. The operator must
then effect movement of the press ram, to close the die,
piercing the locating hole in the material. The material is
then progressed a single progression, thereby position-
ing the material correctly to allow the alignment device
to contact the material on a subsequent closure of the
die. The operator then "inches" or "bars" the press to the
point at which the material alignment device begins to
contact the material. The point at which the material align-
ment device begins contact with the material is deter-
mined visually or, alternatively, by grasping the material
in hand, moving or trying to move the material, and feeling
for resistance to movement of the material provided by
the alignment device. Having determined the press po-
sition where the material alignment device begins to con-
tact the material, the operator then adjusts the material
feed mechanism to release the hold on the material at
this point or slightly before this point in the press stroke.
This process is then repeated and adjustments are made
until proper timing of the material release mechanism is

1 2 



EP 1 349 723 B1

3

5

10

15

20

25

30

35

40

45

50

55

verified.
United States Patent No. 4,788,908 to Sugiyama, et al.
describes an automatic release timing control system for
use with a press and a cooperating feeder for feeding a
web of sheet material wherein a sheet release timing and
a sheet grip timing of a release mechanism in the feeder
are corrected in response to the varying revolution of the
press and the response time of the release mechanism,
so that, even when the working speed of the press is
high, the sheet releasing operation and the sheet gripping
operation of the release mechanism can follow up the
working speed of the press.

SUMMARY OF THE INVENTION

[0008] It is, therefore, an object of the present invention
to provide a method for determining the correct timing of
the material release mechanism. It is another object of
the present invention to provide a method for setting the
correct timing of the material release mechanism. It is a
further object of the present invention to provide an au-
tomated system for accurately determining release
mechanism timing. It is a still further object of the present
invention to provide a method and apparatus that is ca-
pable of disengaging contact with a material immediately
prior to engagement by an alignment device.
The present invention is directed to a stamping system
according to claim 1.
[0009] The present invention includes also a method
for determining the correct timing of a material release
mechanism of a material feed mechanism, according to
claim 9.
[0010] The present invention, both as to its construc-
tion and its method of operation, together with additional
objects and advantages thereof, will best be understood
from the following description of specific embodiments
when read in connection with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is a side schematic view of a stamping
system according to the present invention;
[0012] Fig. 2 is a front view of a material feed mecha-
nism of the stamping system in Fig. 1;
[0013] Fig. 3 is an edge view of the material feed mech-
anism in Fig. 2;
[0014] Fig. 4 is a side schematic view of a tooling mech-
anism according to the present invention;
[0015] Fig. 5 is a flow diagram of a method according
to the present invention; and
[0016] Fig. 6 is a graph of press mechanism position
versus material position.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] As illustrated in Figs. 1-3, the present invention

is directed to a stamping system 10, which includes a
press mechanism 12, a material feed mechanism 14 and
a material dispenser 16. The material feed mechanism
14 is used to feed an elongated strip of material 18 from
the material dispenser 16 through the material feed
mechanism 14 and into the press mechanism 12. This
press mechanism 12 typically includes a tooling mecha-
nism 17 having an upper die shoe 20 and lower die shoe
22. The upper die shoe 20 is mounted to a press slide
24 in the press mechanism 12. The upper die shoe 20
of the tooling mechanism 17 has a punching device 26
and an alignment device 28 mounted on its underside.
The punching device 26 is constructed so that it is capa-
ble of piercing or punching the material 18. In the pre-
ferred embodiment, the alignment device 28 is a pilot
positioning pin 30. As discussed above, this upper die
shoe 20 is mounted to the press slide 24 which, in turn,
moves up and down in relation to the lower die shoe 22.
The lower die shoe 22 of the tooling mechanism 17 is
mounted to a bolster plate 32 rigidly mounted to a fixed
press bed 34.
[0018] The material 18, typically, but not exclusively,
in the form of a continuous strip, is fed to and moves
between the upper die shoe 20 and the lower die shoe
22. Further, the press mechanism 12 also includes a driv-
er having a crankshaft 36 to drive or move the press slide
24 towards and away from the lower die shoe 22, as
represented by arrow A. As detailed in Figs. 1-3, the ma-
terial feed mechanism 14 includes a feed drive roll motor
38, typically a servo motor, to power and drive the feed
drive roll 40, which advances the material 18 through the
material feed mechanism 14.
[0019] A material release mechanism 42 includes a
material gripping mechanism 44, which works along with
the feed drive roll 40 to grip the material 18. Typically,
this material gripping mechanism 44 is a secondary drive
roll. The material gripping mechanism 44 is mounted in
a pivot frame 46, which is pivotably mounted to a material
feed mechanism frame 48. The material release mech-
anism 42 also includes an actuator 50, typically pneu-
matic, capable of applying downward pressure on the
pivot frame 46, thereby allowing the material gripping
mechanism 44 to grip the material 18 between the ma-
terial gripping mechanism 44 and the feed drive roll 40.
[0020] As seen in Fig. 3, it is also envisioned that the
material feed mechanism 14 includes a motor 52 to drive
a release screw 54, which mates with a nut 56, for effect-
ing the movement of the pivot frame 46 against the force
of actuator 50. It is this release screw 54 and nut 56 ar-
rangement which allows the material gripping mecha-
nism 44 to move away from the feed drive roll 40, thereby
releasing the grip pressure on the strip material 18.
[0021] In order to determine a desired material release
mechanism timing, the stamping system 10 also includes
a location device 58. In the preferred embodiment, this
location device 58 includes a controller 60 that monitors
the press mechanism 12 position and determines the de-
sired timing for the material release mechanism 42 to
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release contact with the material 18. Further, this con-
troller 60 can perform the correlation between the desired
material release mechanism 42 timing to the press mech-
anism 12 position. It is also envisioned that the location
device 58 include a first feedback device 62 to monitor,
collect and transmit information regarding the press
mechanism 12, as well as its parts, to the controller 60.
Similarly, a second feedback device 64 may be used to
monitor, collect and transmit information regarding the
material feed mechanism 14, and its parts, to the con-
troller 60.
[0022] In a preferred embodiment, the location device
58 uses the first feedback device 62 to monitor the crank-
shaft 36 of the press mechanism 12. Next, this first feed-
back device 62 communicates the angular position infor-
mation of the crankshaft 36 to the controller 60. The sec-
ond feedback device 64 is mounted to the feed drive roll
motor 38 and is used to monitor and communicate the
angular position of the feed drive roll motor 38 to the
controller 60. Finally, the controller 60 computes position
error information based on the required motion of the
feed drive roll motor 38, and the measured actual motor
angular position. Controller 60 may also compute the re-
quired torque command for the feed drive roll motor 38,
based on the position error information computed above.
This torque command is sent to the motor 38. Also, the
required torque commands, by definition, may be used
and/or referred to as the measured torque of the motor
38. Although the location device 58 has been described
as monitoring the specific equipment discussed above,
it is envisioned and discussed in greater detail hereinaf-
ter, that this location device 58 may be used to monitor
and determine the desired material release mechanism
14 timing and press mechanism 12 position based upon
any of the physical characteristics of the stamping system
IO parts and equipment, including the feed mechanism
and the press itself.
[0023] As illustrated in Fig. 5, the present invention al-
so includes a method for determining the correct timing
of the material release mechanism 14. In order to deter-
mine this timing, the press mechanism 12 is cycled
through the working portion of the alignment device 28
of the tooling mechanism 17. The press mechanism 12
position is monitored. The above-described location de-
vice 58 may be used to determine the desired timing for
the material release mechanism 42 to release contact
with the material 18. Typically, the desired timing for re-
lease is immediately prior to contact with the material 18
by the alignment device 28, or in this embodiment, the
pilot positioning pin 30. Next, the determined desired ma-
terial release mechanism 14 timing is correlated to the
press mechanism 12 position. Overall, this will allow the
material release mechanism 42 to disengage the material
18,allow the pilot positioning pin 30 to contact the material
18 and align it, before the material gripping mechanism
44 again contacts the material 18 and the material feed
mechanism 14 continues the feed. After the desired tim-
ing has been determined, the actual material release

mechanism 42 timing may be adjusted to the determined
desired material release mechanism 42 timing.
[0024] In the preferred embodiment, the strip material
18 is positioned with the leading edge through the first
die station, containing the punching device 26. The press
mechanism 12 is then cycled through one complete press
stroke, with the punching device 26 piercing or punching
a hole 66 into the strip material 18. The material 18 is
then advanced by the material feed mechanism 14 a pre-
determined distance, short of the die progression. This
will position the material 18, such that the pilot positioning
pin 30 is located substantially above the previously
punched hole 66, but slightly misaligned. This condition
is illustrated in Fig. 4, with the misalignment greatly ex-
aggerated. In practice, this misalignment is small, typi-
cally only 0.0762 mm (.003 inches) to 0.2032 mm (.008
inches).
[0025] The next step is to cycle the press mechanism
12 through the worming portion of the alignment device
28, and typically through a complete press stroke, while
the controller 60 simultaneously monitors the position of
the feed drive roll motor 38. When the upper die shoe 20
closes, the pilot positioning pin 30 enters the prepunched
hole 66, and the material 18 is forced into a final aligned
position. This causes movement of the material gripping
mechanism 44 and the feed drive roll motor 38, which
are gripping the material 18. When the press cycle is
complete, the controller 60 analyzes the information
gathered and correlates the movement of the material
release mechanism 42 (including the material gripping
mechanism 44) and the feed drive roll motor 38 to the
position of the press mechanism 12, thereby determining
the press mechanism 12 position where the pilot posi-
tioning pin 30 entered the strip 18. An example of this
correlated data is shown in Fig. 6. Finally, the material
feed mechanism 14, specifically the material release
mechanism 42, is programmed to release the material
18 at the calculated press mechanism 12 position for
subsequent press cycles. In this preferred embodiment,
the controller 60 automatically sets the correct release
point and stores the information for future use.
[0026] The pilot positioning pin 30 has a guide end 68,
which is typically beveled. When the press mechanism
12 enters the working portion of the tooling mechanism
17, the guide end 68 of the pilot positioning pin 30 is
partially engaged with the hole 66. Due to the misalign-
ment, a side wall of the guide end 68 contacts an inner
edge of the hole 66, such that the material 18 is moved
along a first axis (arrow B) as the side wall of the guide
end 68 continues through the hole 66. The desired ma-
terial release mechanism 42 timing is based upon the
linear movement of the material 18 along this first axis
B. Further, the linear movement of the material 18 along
this first axis B after the guide end 68 has fully engaged
the hole 66 may be measured. The linear movement of
the material 18 may then be correlated to the position of
the press mechanism 12, to determine the desired ma-
terial release mechanism 42 timing. It is also envisioned
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that the angular rotation of the feed drive roll 40 caused
by the linear movement of the material 18 may be corre-
lated to the position of the press mechanism 12, to de-
termine the desired material release mechanism 42 tim-
ing. If the press mechanism 12 includes a press ram, the
linear movement of the press ram position may be meas-
ured and correlated to the movement of the material 18,
to determine the desired material release mechanism 42
timing.
[0027] It is also envisioned that the disturbance force
produced upon contact of the pilot positioning pin 30 with
the material 18 may be measured. As above, this meas-
urement may be used to determine the desired material
release mechanism 42 timing. The torque exerted upon
the feed drive roll 40 after the guide end 68 of the pilot
positioning pin 30 has fully engaged the hole 66 may also
be measured. Similarly, the force exerted upon the ma-
terial gripping mechanism 44 may be measured. These
measurements may then be used to determine the de-
sired material release mechanism 42 timing. Material 18
movement at the material dispenser 16 may also be
measured and used to determine the desired material
release mechanism 42 timing. The torque exerted upon
the feed drive roll 40, the force exerted upon the material
gripping mechanism 44, as well as the feed drive roll
motor 38 - position-error may all be used to determine
the desired material release mechanism 42 timing. It is
envisioned that the controller 60, together with appropri-
ate feedback devices (62, 64) may be used to monitor,
transmit, and calculate the desired release mechanism
42 timing based upon any of these measurements.
[0028] Overall, the present invention is a stamping sys-
tem 10 and method for determining and adjusting the
desired timing of a material release mechanism 42. When
using the controller 60, the present invention is an auto-
mated system, which eliminates the prior art guesswork
previously used by operators to set the material release
mechanism 42 timing. This, in turn drastically increases
productivity and reduces both operator error and possible
operator safety concerns.
[0029] The present invention determines the precise
press mechanism 12 (typically the press slide 24) posi-
tion when the alignment device 28 is about to contact the
material 18 and the material release should occur. It is
this precise point in the press stroke when the material
feed mechanism 14 should release its grip on the strip
material 18. This precise point, as described in detail
above, is determined by the controller 60 based upon the
linear or angular movements of certain components and
subcomponents of the stamping system 10. However, it
is also envisioned that one or more sensors can be used
and positioned adjacent or in the vicinity of the punching
device 26 or the alignment device 28. Such sensors could
sense contact or exact positioning of the alignment de-
vice 28 and/or the punching device 26, and this informa-
tion could be used to determine the material release
mechanism 42 timing. For example, the contact of either
the punching device 26 or the alignment device 28 could

be sensed when an electrical circuit is complete, thereby
determining the timing for material 18 release. Also, sen-
sors could be used to directly measure the movement of
material 18 to determine the timing of material 18 release.
Alternatively, the material 18 could be mechanically dith-
ered (or moved back and forth) as the alignment device
28 is entering the hole 66. Using the forward and back-
ward contact of sidewalls of the guide end 68 of the pilot
positioning pin 30, the controller 60 could determine the
material release mechanism 42 timing.
[0030] Furthermore, although the aforementioned pre-
ferred embodiments reference feed drive roll 38 and/or
drive rolls in the material feed mechanism 14 and the
material gripping mechanism 44, it is envisioned that the
material feed mechanism 14 could utilize sliding gripper
(s) for advancing the strip material 18 and/or sliding or
stationary gripper(s), as a part of the material feed mech-
anism 14 and/or the material gripping mechanism 44
and/or as a part of the material release mechanism 42.

Claims

1. A stamping system (10) for working a material (18),
comprising:

a press mechanism (12) having a tooling mech-
anism (17) configured to punch holes in, or form
shapes in, the material (18);
a material feed mechanism (14) having a mate-
rial release mechanism (42) and configured to
feed the material (18) to the press mechanism
(12);
characterized in that the stamping system (10)
also comprises a location device (58) configured
to monitor the press mechanism position and
sense contact between the press mechanism
(12) and the material (18) and thereby determine
a desired material release mechanism timing.

2. A stamping system according to claim 1, wherein the
press mechanism further comprises a punch and die
set.

3. A stamping system according to claim 2, wherein the
punch and die set further comprises:

a piercing punch pin (26) configured to punch
holes in the material (18); and
and a pilot positioning pin (30) configured to
align the material (18).

4. A stamping system according to any preceding
claim, wherein the guide end of the pilot positioning
pin (30) is beveled.

5. A stamping system according to any preceding
claim, wherein the material release mechanism (42)
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further comprises:

a pivot frame (46) in pivotal relationship with a
material feed mechanism frame (48);
an actuator (50) configured to move the pivot
frame in a first direction;
a nut/screw arrangement (546/54) configured to
move the pivot frame in a second direction;
a motor (52) configured to drive the nut/screw
arrangement; and
a material gripping mechanism (44) rigidly at-
tached to the pivot frame and configured to fric-
tionally engage the material (18).

6. A stamping system according to any preceding
claim, wherein the material feed mechanism (14) fur-
ther comprises at least one feed drive roll (40) con-
figured to engage and move the material (18)
through the material feed mechanism (14) to feed
the press mechanism (12).

7. A stamping system according to any preceding
claim, further comprising a controller (60) in commu-
nication with the material release mechanism (42)
and configured to control the desired material re-
lease mechanism timing of the material release
mechanism (42).

8. A stamping system according to any preceding
claim, further comprising at least one feedback de-
vice (60, 64) in communication with the controller
and configured to monitor the physical characteris-
tics of one of the press mechanism (12), the tooling
mechanism, the punching device, the material feed
mechanism (14), the material release mechanism
(42), a crankshaft driving the press mechanism (12),
a motor and a material gripping mechanism.

9. A method for determining the correct timing of a ma-
terial release mechanism (42) of a material feed
mechanism (14), comprising the steps of

cycling a press mechanism (12) through a work-
ing portion of a tooling mechanism (17);
monitoring the press mechanism position;
determining, by a location device (58), the de-
sired timing for the material release mechanism
(42) to release contact with the material (18) by
sensing contact between the press mechanism
(12) and the material (18); and correlating the
desired material release mechanism timing to
the press mechanism position.

10. A method according to claim 9, further comprising
the step of adjusting the timing of the material release
mechanism (42) to the determined desired material
release mechanism timing.

11. A method according to claim 9 or 10, wherein the
tooling mechanism comprises a punch and die set.

12. A method according to any of claims 9 to 11, wherein
the material feed mechanism (14) further includes
at least one feed drive roll (40) in frictional engage-
ment with the material (18), the method further com-
prising the steps of:

measuring the angular rotation of the feed drive
roll (18) after the guide end of the pilot position-
ing pin (30) has engaged the first hole (66); and
correlating the measured angular rotation with
the desired material release mechanism timing.

13. A method according to any of claims 9 to 12, wherein
the press mechanism (12) further includes a crank-
shaft (36) for driving the tooling mechanism, the
method further comprising the steps of:

measuring the angular rotation of the crankshaft
(36) after the guide end of the pilot positioning
pin (30) has engaged the first hole (66); and
correlating the measured angular rotation of the
crankshaft (36) with the desired material release
mechanism timing.

14. A method according to any of claims 9 to 13, further
comprising the steps of:

measuring a disturbance force produced upon
contact of the pilot positioning pin (30) with the
material (18); and
determining the desired material release mech-
anism timing based upon the measured distur-
bance force.

15. A method according to any of claims 9 to 13, wherein
the material feed mechanism (14) further includes
at least one feed drive roll (40) in frictional engage-
ment with the material (18), the method further com-
prising the step of measuring the torque exerted up-
on the feed drive roll (40) after the guide end of the
pilot positioning pin (30) has fully engaged the first
hole (66).

16. A method according to any of claims 9 to 13, wherein
the material release mechanism (42) further includes
a material gripping mechanism (44) in frictional en-
gagement with the material (18), the method further
comprising the step of measuring the force exerted
upon the material gripping mechanism (44) after the
guide end of the pilot positioning pin (30) has fully
engaged the first hole (66).

17. A method according to any of claims 9 to 13, wherein
the material release mechanism (42) further includes
a material gripping mechanism (44) having a mate-
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rial gripping device actuator, the material gripping
mechanism (44) in frictional engagement with the
material (18), the method further comprising the
steps of:

measuring actuator position error after the guide
end of the pilot positioning pin (30) has engaged
the first hole (66); and
determining the desired material release mech-
anism timing based upon the measured actuator
position error.

18. A method according to any of claims 9 to 13, wherein
the material release mechanism (42) further includes
a material gripping mechanism (44) in frictional en-
gagement with the material (18), the method further
comprising the steps of

measuring the force exerted upon the material
gripping mechanism (44) after the guide end of
the pilot positioning pin (30) has engaged the
first hole (66); and
determining the desired material release mech-
anism timing based upon the measured force.

19. A method according to any of claims 9 to 13, wherein
the material release mechanism (42) further includes
a material gripping mechanism (44) in frictional en-
gagement with the material (18), the method further
comprising the steps of:

measuring material gripping mechanism (44)
position error after the guide end of the pilot po-
sitioning pin (30) has fully engaged the first hole
(66); and
determining the desired material release mech-
anism timing based upon the measured the ma-
terial gripping device position error.

20. A method according to any of claims 9 to 13, wherein
the material release mechanism (42) further includes
a material gripping mechanism (44) in frictional en-
gagement with the material (18), the method further
comprising the steps of:

measuring the linear movement of the material
gripping mechanism (44) along the first axis after
the guide end of the pilot positioning pin (30) has
engaged the first hole (66); and
correlating the linear movement of the material
gripping mechanism (44) with the desired ma-
terial release mechanism timing.

Patentansprüche

1. Stempelsystem (10) zum Bearbeiten eines Materials
(18), umfassend:

einen Pressmechanismus (12), der ein Ferti-
gungsmittel (17) aufweist, ausgelegt zum Stan-
zen von Löchern oder Bilden von Formen in dem
Material (18);
einen Materialzuführungsmechanismus (14),
der einen Materialabgabemechanismus (42)
aufweist und konfiguriert ist, um Material (18) zu
dem Pressmechanismus (12) zuzuführen;
gekennzeichnet dadurch, dass das Stempel-
system (10) auch eine Lagevorrichtung (58) um-
fasst, ausgewählt, um die Pressmechanismus-
position zu überwachen und Kontakt zwischen
dem Pressmechanismus (12) und dem Material
(18) zu detektieren und dadurch eine ge-
wünschte Materialabgabemechanismus-Zeit-
steuerung zu bestimmen.

2. Stempelsystem gemäß Anspruch 1, wobei der
Pressmechanismus weiter ein Stanze- und Matri-
zenset umfasst.

3. Stempelsystem gemäß Anspruch 2, wobei das Stan-
ze- und Matrizenset weiter umfasst:

einen Lochstanzstift (26), ausgelegt, um Löcher
in das Material (18) zu stanzen;
und
einen Pilotpositionierungsstift (30), ausgelegt,
um das Material (18) auszurichten.

4. Stempelsystem gemäß einem der vorangehenden
Ansprüche, wobei das Führungsende des Pilotposi-
tionierungsstifts (30) abgeschrägt ist.

5. Stempelsystem gemäß einem der vorangehenden
Ansprüche, wobei der Materialabgabemechanis-
mus (42) weiter umfasst:

einen Schwenkrahmen (26) in schwenkbarer
Beziehung mit einem Materialzuführungsme-
chanismusrahmen (48);
einen Aktuator (50), ausgelegt, um den Schwen-
krahmen in eine erste Richtung zu bewegen;
ein Mutter-/Schrauben-Arrangement (546/54),
ausgelegt, um den Schwenkrahmen in eine
zweite Richtung zu bewegen;
einen Motor (52), ausgelegt, um das Mutter-/
Schrauben-Arrangement anzutreiben; und
einen Materialgreifmechanismus (44), starr an-
gebracht an dem Schwenkrahmen und ausge-
wählt, um in das Material (18) durch Reibung
einzugreifen.

6. Stempelsystem gemäß einem der vorangehenden
Ansprüche, wobei der Materialzuführmechanismus
(14) weiter zumindest eine Zuführungsantriebsrolle
(40) umfasst, ausgelegt, um in das Material (18) ein-
zugreifen und es durch den Materialzuführmecha-
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nismus (14) zu bewegen, um es dem Pressmecha-
nismus (12) zuzuführen.

7. Stempelsystem gemäß einem der vorangehenden
Ansprüche, weiter umfassend eine Steuerung (60)
in Kommunikation mit dem Materialabgabemecha-
nismus (42) und ausgewählt, um die gewünschte
Materialabgabemechanismus-Zeitsteuerung des
Materialabgabemechanismus (42) zu steuern.

8. Stempelsystem gemäß einem der vorangehenden
Ansprüche, weiter umfassend zumindest eine Rück-
kopplungsvorrichtung (60, 64) in Kommunikation mit
der Steuerung und ausgelegt, um die physikalischen
Charakteristika von einem der Pressmechanismen
(12), dem Fertigungsmittel, der Stanzvorrichtung,
dem Materialzuführungsmechanismus (14), dem
Materialabgabemechanismus (42), einer Kurbelwel-
le, die den Pressmechanismus (12) antreibt, einem
Motor und einem Materialgreifmechanismus zu
überwachen.

9. Verfahren zum Bestimmen der korrekten Zeitsteue-
rung eines Materialabgabemechanismus (42) eines
Materialzuführmechanismus (14), umfassend die
Schritte:

periodisches Durchlaufen eines Pressmecha-
nismus (12) durch einen Arbeitsbereich eines
Fertigungsmittels (17);
Überwachen der Pressmechanismusposition;
Bestimmen der gewünschten Zeitsteuerung für
den Materialabgabemechanismus (42) durch
eine Lagevorrichtung (58), um den Kontakt mit
dem Material (18) zu lösen durch Detektieren
von Kontakt zwischen dem Pressmechanismus
(12) und dem Material (18);
und
Korrelieren der gewünschten Materialabgabe-
mechanismus-Zeitsteuerung mit der Pressme-
chanismusposition.

10. Verfahren gemäß Anspruch 9, weiter umfassend
den Schritt des Einstellens der Zeitsteuerung des
Materialabgabemechanismus (42) auf die vorbe-
stimmte gewünschte Materialabgabemechanismus-
Zeitsteuerung.

11. Verfahren gemäß Anspruch 9 oder 10, wobei die
Fertigungsmittel ein Stanze- und Matrizenset umfas-
sen.

12. Verfahren gemäß einem der Ansprüche 9 bis 11,
wobei der Materialzuführmechanismus (14) weiter
zumindest eine Zuführungsantriebsrolle (40) be-
inhaltet, in Eingriff durch Reibung mit dem Material
(18), wobei das Verfahren weiter umfasst die Schritte
von:

Messen der Winkelrotation der Zuführungsan-
triebsrolle (18), nachdem das Führungsende
des Pilotpositionierungsstifts (30) in das erste
Loch (66) eingegriffen hat; und
Korrelieren der gemessenen Winkelrotation mit
der gewünschten Materialabgabemechanis-
mus-Zeitsteuerung.

13. Verfahren gemäß einem der Ansprüche 9 bis 12,
wobei der Pressmechanismus (12) weiter eine Kur-
belwelle (36) beinhaltet, um die Fertigungsmittel an-
zutreiben, wobei das Verfahren die Schritte umfasst
von:

Messen der Winkelrotation der Kurbelwelle (36),
nachdem das Führungsende des Pilotpositio-
nierungsstifts (30) in das erste Loch (66) einge-
griffen hat; und
Korrelieren der gemessenen Winkelrotation der
Kurbelwelle (36) mit der gewünschten Material-
abgabemechanismus-Zeitsteuerung.

14. Verfahren gemäß einem der Ansprüche 9 bis 13,
weiter umfassend die Schritte von:

Messen einer Störungskraft produziert bei Kon-
takt des Pilotpositionierungsstifts (30) mit dem
Material (18); und
Bestimmen der gewünschten Materialabgabe-
mechanismus-Zeitsteuerung basierend auf der
gemessenen Störungskraft.

15. Verfahren gemäß einem der Ansprüche 9 bis 13,
wobei der Materialzuführmechanismus (14) weiter
zumindest eine Zuführungsantriebsrolle beinhaltet
in Eingriff durch Reibung mit dem Material (18), wo-
bei das Verfahren weiter umfasst den Schritt des
Messens des Drehmoments ausgeübt auf die Zu-
führungsantriebsrolle (40), nachdem das Führungs-
ende des Pilotpositionierungsstifts (30) vollständig
in das erste Loch (66) eingegriffen hat.

16. Verfahren gemäß einem der Ansprüche 9 bis 13,
wobei der Materialabgabemechanismus (42) weiter
einen Materialgreifmechanismus (44) beinhaltet in
Eingriff durch Reibung mit dem Material (18), wobei
das Verfahren weiter umfasst den Schritt vom Mes-
sen der Kraft ausgeübt auf den Materialgreifmecha-
nismus (44), nachdem das Führungsende des Pilot-
positionierungsstifts (30) vollständig in das erste
Loch (66) eingegriffen hat.

17. Verfahren gemäß einem der Ansprüche 9 bis 13,
wobei der Materialabgabemechanismus (42) weiter
einen Materialgreifmechanismus (44) beinhaltet, der
einen Materialgreifvorrichtungs-Aktuator aufweist,
wobei der Materialgreifmechanismus (44) in Eingriff
durch Reibung mit dem Material (18) ist, wobei das
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Verfahren weiter umfasst die Schritte von:

Messen eines Aktuator-Positionsfehlers, nach-
dem das Führungsende des Pilotpositionie-
rungsstifts (30) in das erste Loch (66) eingegrif-
fen hat; und
Bestimmen der gewünschten Materialabgabe-
mechanismus-Zeitsteuerung basierend auf
dem gemessenen Aktuator-Positionsfehler.

18. Verfahren gemäß einem der Ansprüche 9 bis 13,
wobei der Materialabgabemechanismus (42) weiter
beinhaltet einen Materialgreifmechanismus (44) in
Eingriff durch Reibung mit dem Material (18), wobei
das Verfahren weiter umfasst die Schritte von:

Messen der Kraft ausgeübt auf den Material-
greifmechanismus (44), nachdem das Füh-
rungsende des Pilotpositionierungsstifts (30) in
das erste Loch (66) eingegriffen hat; und
Bestimmen der gewünschten Materialabgabe-
mechanismus-Zeitsteuerung basierend auf der
gemessenen Kraft.

19. Verfahren gemäß einem der Ansprüche 9 bis 13,
wobei der Materialabgabemechanismus (42) weiter
einen Materialgreifmechanismus (44) beinhaltet in
Eingriff durch Reibung mit dem Material (18), wobei
das Verfahren weiter umfasst die Schritte von:

Messen eines Materialgreifmechanismus (44)
-Positionsfehlers, nachdem das Führungsende
des Pilotpositionierungsstifts (30) vollständig in
das erste Loch (66) eingegriffen hat; und
Bestimmen der gewünschten Materialabgabe-
mechanismus-Zeitsteuerung basierend auf
dem Materialgreifvorrichtungs-Positionsfehler.

20. Verfahren gemäß einem der Ansprüche 9 bis 13,
wobei der Materialabgabemechanismus (42) weiter
beinhaltet einen Materialgreifmechanismus (44) in
Eingriff durch Reibung mit dem Material (18), wobei
das Verfahren weiter umfasst die Schritte von:

Messen der linearen Bewegung des Material-
greifmechanismus (44) entlang der ersten Ach-
se, nachdem das Führungsende des Pilotposi-
tionierungsstifts (30) in das erste Loch (66) ein-
gegriffen hat; und
Korrelieren der linearen Bewegung des Materi-
algreifmechanismus (44) mit der gewünschten
Materialabgabemechanismus-Zeitsteuerung.

Revendications

1. Système d’estampage (10) pour oeuvrer un maté-
riau (18), comprenant :

un mécanisme de presse (12) ayant un méca-
nisme d’outillage (17) configuré pour poinçon-
ner des trous ou pour réaliser des formes dans
le matériau (12) ;
un mécanisme d’alimentation de matériau (14)
ayant un mécanisme de relâchement de maté-
riau (42) et configuré pour alimenter le matériau
(18) au mécanisme de presse (12) ;
caractérisé en ce que le système d’estampage
(10) comprend également un dispositif de loca-
lisation (58) configuré pour surveiller la position
du mécanisme de presse et détecter un contact
entre le mécanisme de presse (12) et le maté-
riau (18) et ainsi déterminer une temporisation
désirée du mécanisme de relâchement de ma-
tériau.

2. Système d’estampage selon la revendication 1,
dans lequel le mécanisme de presse comprend en
outre un groupe poinçon-matrice.

3. Système d’estampage selon la revendication 2,
dans lequel le groupe poinçon-matrice comprend en
outre :

une broche de poinçon de perçage (26) confi-
gurée pour poinçonner des trous dans le maté-
riau (18) ; et
une broche de positionnement pilote (30) confi-
gurée pour aligner le matériau (18).

4. Système d’estampage selon l’une quelconque des
revendications précédentes, dans lequel l’extrémité
de guidage de la broche de positionnement pilote
(30) est biseautée.

5. Système d’estampage selon l’une quelconque des
revendications précédentes, dans lequel le méca-
nisme de relâchement de matériau (42) comprend
en outre :

un cadre-pivot (46) en relation de pivotement
avec un cadre (48) du mécanisme d’alimenta-
tion de matériau ;
un actionneur (50) configuré pour déplacer le
cadre-pivot dans une première direction ;
un agencement vis-écrou (546/54) configuré
pour déplacer le cadre-pivot dans une seconde
direction ;
un moteur (52) configuré pour entraîner l’agen-
cement vis-écrou ; et
un mécanisme d’agrippement de matériau (44)
attaché rigidement au cadre-pivot et configuré
pour engager en friction le matériau (18).

6. Système d’estampage selon l’une quelconque des
revendications précédentes, dans lequel le méca-
nisme d’alimentation de matériau (14) comprend en
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outre au moins un rouleau d’entraînement d’alimen-
tation (40) configuré pour engager et déplacer le ma-
tériau (18) à travers le mécanisme d’alimentation de
matériau (14) pour alimenter le mécanisme de pres-
se (12).

7. Système d’estampage selon l’une quelconque des
revendications précédentes, comprenant en outre
un contrôleur (60) en communication avec le méca-
nisme de relâchement de matériau (42) et configuré
pour commander la temporisation désirée du méca-
nisme de relâchement de matériau (42).

8. Système d’estampage selon l’une quelconque des
revendications précédentes, comprenant en outre
au moins un dispositif à rétroaction (60, 64) en com-
munication avec le contrôleur et configuré pour sur-
veiller les caractéristiques physiques d’un organe
parmi le mécanisme de presse (12), le mécanisme
à outillage, le dispositif poinçon, le mécanisme d’ali-
mentation de matériau (14), le mécanisme de relâ-
chement de matériau (42), un vilebrequin entraînant
le mécanisme de presse (12), un moteur et un mé-
canisme d’agrippement de matériau.

9. Procédé pour déterminer la temporisation correcte
d’un mécanisme de relâchement de matériau (42)
d’un mécanisme d’alimentation de matériau (14),
comprenant les étapes consistant à :

amener un mécanisme de presse (12) à faire
des cycles à travers une portion de travail d’un
mécanisme à outillage (17) ;
surveiller la position du mécanisme de presse ;
déterminer, par un dispositif de localisation (58),
la temporisation désirée pour le mécanisme de
relâchement de matériau (42) afin de relâcher
le contact avec le matériau (18) par détection
d’un contact entre le mécanisme de presse (12)
et le matériau (18) ; et
effectuer une corrélation de la temporisation dé-
sirée du mécanisme de relâchement de maté-
riau avec la position du mécanisme de presse.

10. Procédé selon la revendication 9, comprenant en-
core l’étape consistant à ajuster la temporisation du
mécanisme de relâchement de matériau (42) à la
temporisation déterminée pour celui-ci.

11. Procédé selon la revendication 9 ou 10, dans lequel
le mécanisme à outillage comprend un groupe poin-
çon-matrice.

12. Procédé selon l’une quelconque des revendications
9 à 11, dans lequel le mécanisme d’alimentation de
matériau (14) inclut en outre au moins un rouleau
d’entraînement d’alimentation (40) en engagement
de friction avec le matériau (18), le procédé compre-

nant encore les étapes consistant à :

mesurer la rotation angulaire du rouleau d’en-
traînement d’alimentation (18) après que l’ex-
trémité de guidage de la broche de positionne-
ment pilote (30) a engagé le premier trou (66) ; et
mettre en corrélation la rotation angulaire me-
surée avec la temporisation désirée du méca-
nisme de relâchement de matériau.

13. Procédé selon l’une quelconque des revendications
9 à 12, dans lequel le mécanisme de presse (12)
inclut en outre un vilebrequin (36) pour entraîner le
mécanisme à outillage, procédé comprenant encore
les étapes consistant à :

mesurer la rotation angulaire du vilebrequin (36)
après que l’extrémité de guidage de la broche
de positionnement pilote (30) a engagé le pre-
mier trou (76) ; et
mettre en corrélation la rotation angulaire me-
surée du vilebrequin (36) avec la temporisation
désirée du mécanisme de relâchement de ma-
tériau.

14. Procédé selon l’une quelconque des revendications
9 à 13, comprenant encore les étapes consistant à :

mesurer une force perturbatrice produite lors du
contact de la broche de positionnement pilote
(30) avec le matériau (18) ; et
déterminer la temporisation désirée du méca-
nisme de relâchement de matériau en se basant
sur la force perturbatrice mesurée.

15. Procédé selon l’une quelconque des revendications
9 à 13, dans lequel le mécanisme d’alimentation de
matériau (14) inclut en outre au moins un rouleau
d’entraînement d’alimentation (40) en engagement
de friction avec le matériau (18), le procédé compre-
nant encore l’étape consistant à mesurer le couple
exercé sur le rouleau d’entraînement d’alimentation
(40) après que l’extrémité de guidage de la broche
de positionnement pilote (30) a totalement engagé
le premier trou (66).

16. Procédé selon l’une quelconque des revendications
9 à 13, dans lequel le mécanisme de relâchement
de matériau (42) inclut en outre un mécanisme
d’agrippement de matériau (44) en engagement de
friction avec le matériau (18), le procédé comprenant
encore l’étape consistant à mesurer la force exercée
sur le mécanisme d’agrippement de matériau (44)
après que l’extrémité de guidage de la broche de
positionnement pilote (30) a totalement engagé le
premier trou (66).

17. Procédé selon l’une quelconque des revendications
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9 à 13, dans lequel le mécanisme de relâchement
de matériau (42) inclut en outre un mécanisme
d’agrippement de matériau (44) ayant un actionneur
de dispositif d’agrippement, le mécanisme d’agrip-
pement de matériau (44) étant en engagement de
friction avec le matériau (18), le procédé comprenant
encore les étapes consistant à :

mesurer une erreur de position d’actionneur
après que l’extrémité de guidage de la broche
de positionnement pilote (30) a engagé le pre-
mier trou (66) ; et
déterminer la temporisation désirée du méca-
nisme de relâchement de matériau en se basant
sur l’erreur de position mesurée de l’actionneur.

18. Procédé selon l’une quelconque des revendications
9 à 13, dans lequel le mécanisme de relâchement
de matériau (42) inclut en outre un mécanisme
d’agrippement de matériau (44) en engagement de
friction avec le matériau (18), le procédé comprenant
encore les étapes consistant à :

mesurer la force exercée sur le mécanisme
d’agrippement de matériau (44) après que l’ex-
trémité de guidage de la broche de positionne-
ment pilote (30) a engagé le premier trou (66) ; et
déterminer la temporisation désirée du méca-
nisme de relâchement de matériau en se basant
sur la force mesurée.

19. Procédé selon l’une quelconque des revendications
9 à 13, dans lequel le mécanisme de relâchement
de matériau (42) inclut en outre un mécanisme
d’agrippement de matériau (44) en engagement de
friction avec le matériau (18), le procédé comprenant
encore les étapes consistant à :

mesurer une erreur de position du mécanisme
d’agrippement de matériau (44) après que l’ex-
trémité de guidage de la broche de positionne-
ment pilote (30) a totalement engagé le premier
trou (66) ; et
déterminer la temporisation désirée du méca-
nisme de relâchement de matériau en se basant
sur l’erreur de position mesurée du dispositif
d’agrippement de matériau.

20. Procédé selon l’une quelconque des revendications
9 à 13, dans lequel le mécanisme de relâchement
de matériau (42) inclut en outre un mécanisme
d’agrippement de matériau (44) en engagement de
friction avec le matériau (18), le procédé comprenant
encore les étapes consistant à :

mesurer le mouvement linéaire du mécanisme
d’agrippement de matériau (44) le long du pre-
mier axe après que l’extrémité de guidage de la

broche de positionnement pilote (30) a engagé
le premier trou (66) ; et
mettre en corrélation le mouvement linéaire du
mécanisme d’agrippement de matériau (44)
avec la temporisation désirée du mécanisme de
relâchement de matériau.
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