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Description

TECHNICAL FIELD

[0001] According to the present invention relates to the
technical field of smart cutting equipment, and in partic-
ular to a high-speed smart cutting and processing center
and a method of changing a die cutter.

BACKGROUND

[0002] The cutting machines require frequent change
of die cutters based on cutting patterns and the die cutters
are usually disposed on the die cutter plates. For most
of the existing cutting machines, die cutters are changed
by hand, which leads to long time and low efficiency.
Furthermore, the position repeatability of the changed
die cutters is poor and the size accuracy of the cut prod-
ucts is low. At present, the die cutters are changed by
using a pinion and rack mechanism, which brings up the
working efficient and reduces the workload. But, the die
cutter changing mechanism has the following defects: 1.
the die cutter changing mechanism is located at a side
of the cutting machine, leading to large land occupation
area, long transverse movement distance and structural
instability; 2. before change of a die cutter by using the
die cutter changing mechanism, the working panel needs
to rotate 90° to enable the die cutter to be in transverse
state, leading to complex structure and occurrence of
failures; 3. the pinion and rack mechanism can generate
large noise during operation and has the disadvantages
of complex structure and troublesome repairs; 4. after
change, the die cutter may have displacement during
movement or rotation, leading to inaccurate processing
position, and unstable product quality; 5. the running
speed is low and the time for changing a die cutter is
long. CN 107 097 294 A discloses a high-speed smart
cutting and processing center, comprising a cutting ma-
chine, a die cutter magazine and a die cutter circulation
table, wherein the cutting machine includes a machine
base, a working table and a cross beam, where the work-
ing table and the cross beam are disposed on the ma-
chine base, punch slide rails are disposed on the cross
beam, matching punch slide seats are disposed on the
punch slide rails respectively, a rotary cutting head is
disposed under the punch slide seats, a die cutter fixing
plate is disposed at the bottom of the rotary cutting head,
a die cutter for cutting and a die cutter clamping and lim-
iting device are disposed at the bottom of the rotary cut-
ting head, the die cutter circulation table is located at the
left side of the working table, one end of the die cutter
circulation table is connected with the die cutter maga-
zine and the other end is connected with the working
table, the die cutter magazine comprises a frame, a die
cutter storage rack and a lifting device, where the die
cutter storage rack and the lifting device are disposed
within the frame, a plurality of die cutters are stacked up
and down in different layers in the die cutter storage rack,

guide columns are disposed at four corners of the frame,
guide sleeves slidably cooperating with the guide col-
umns are disposed on the die cutter storage rack, the
lifting device drives the die cutter storage rack to move
up and down along the guide columns, the lifting device
comprises a motor gear box being disposed on the top
of the frame. CN 106 734 503 A discloses an automatic
tool die changing type special-shaped material blanking
machine which comprises a punching head, a tool die
changing mechanism, a rack and a control box. The
punching head is arranged on the rack, and a tool die is
arranged below the punching head. The tool die changing
mechanism is arranged on one side of the punching
head, the control box is arranged on the rack, and the
tool die changing mechanism can be used for driving the
tool die to move between the punching head and a tool
die warehouse. CN 212 525 693 U discloses a cutter die
library structure of a cutting machine, which comprises
a cutter library frame, two sides of the front end of the
cutter library frame are respectively fixed on a rack of the
cutting machine through a fixing frame, vertical screw
rods are symmetrically arranged on two sides of the rack,
and the upper ends and the lower ends of the vertical
screw rods are respectively and rotatably arranged on
the cutter library frame through bearing seats. First driven
chain wheels are arranged at the upper ends, extending
out of the bearing seats, of the two vertical screws re-
spectively, the two first driven chain wheels are connect-
ed through a driven chain, and a tensioning chain wheel
adjusting frame is movably arranged at the position, be-
tween the two first driven chain wheels, of the tool mag-
azine frame. A tensioning chain wheel matched with the
driven chain is rotationally arranged at the upper end of
the tensioning chain wheel adjusting frame through a ro-
tating shaft, a servo speed reduction motor is fixedly ar-
ranged on one side of the upper end of the tool magazine
frame through a motor fixing base, and a driving chain
wheel is arranged on a motor shaft of the servo speed
reduction motor.

SUMMARY

Technical problem

[0003] In order to address the above technical prob-
lems, the present invention provides a high-speed smart
cutting and processing center and a method of changing
a die cutter, which achieves fast change of a die cutter
and stable operation of the die cutter changing mecha-
nism. This not only shortens the time for changing a die
cutter but also noticeably improves the use rate of the
cutting machine. Further, the position repeatability and
positioning accuracy of changing the die cutter are im-
proved, and the size accuracy and size stability of the
cut products are both increased, thus satisfying the
needs of the users.
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Solutions to the problems and technical solutions

[0004] The present invention is achieved by providing
a high-speed smart cutting and processing center. The
high-speed smart cutting and processing center includes
a cutting machine, a die cutter magazine and a die cutter
circulation table. The cutting machine includes a machine
base, a working table and a cross beam, where the work-
ing table and the cross beam are disposed on the ma-
chine base. Punch slide rails are disposed on the cross
beam. Matching punch slide seats are disposed on the
punch slide rails respectively. A rotary cutting head is
disposed under the punch slide seats. A die cutter fixing
plate is disposed at the bottom of the rotary cutting head.
A die cutter for cutting and a die cutter clamping and
limiting device are disposed at the bottom of the rotary
cutting head. The die cutter circulation table is located at
the left side of the working table. One end of the die cutter
circulation table is connected with the die cutter maga-
zine and the other end is connected with the working
table. The die cutter magazine includes a frame, a die
cutter storage rack and a lifting device, where the die
cutter storage rack and the lifting device are disposed
within the frame. A plurality of die cutters are stacked up
and down in different layers in the die cutter storage rack.
Guide columns are disposed at four corners of the frame,
and guide sleeves slidably cooperating with the guide
columns are disposed on the die cutter storage rack. The
lifting device drives the die cutter storage rack to move
up and down along the guide columns. The lifting device
includes a motor gear box provided with a dual-output
shaft, driving belt wheels, a driven shaft, driven bearings,
driven belt wheels and synchronous belts. The motor
gear box is disposed on the top of the frame. Two driving
belt wheels are respectively disposed on both ends of
the output shaft. Two driven bearings are fixed at a lower
portion of the frame and located below the die cutter stor-
age rack. The driven shaft is penetrated through the two
driven bearings, and the driven belt wheels are disposed
on both ends of the driven shaft. The driving 4 belt wheels
drive the driven belt wheels to rotate by the synchronous
belts. A synchronous belt is disposed on left and right
sides of the frame respectively, and each synchronous
belt is provided with a cutter rack fixing plate. One end
of the cutter rack fixing plate is fixed on the synchronous
belt, and the other end is fixed on the die cutter storage
rack at this side.
[0005] According to the present invention, a plurality
of slideways for placing the die cutters are disposed at
the left and right sides of the die cutter storage rack re-
spectively, and a die cutter locking device for positioning
the die cutters in the slideways is disposed at the right
side of the die cutter storage rack. The die cutter locking
device includes a locking cylinder, a locking operation
rod, locking bearings, driving rods, locking rods, locking
rod rotary shafts, and a rotary shaft fixing rod. The locking
cylinder is fixed on an upper portion of the die cutter stor-
age rack, and the locking operation rod is fixedly con-

nected with an output shaft of the locking cylinder. The
locking operation rod is penetrated through two locking
bearings which are fixed on the die cutter storage rack
and respectively located both ends of the locking oper-
ation rod. The locking operation rod is slid up and down
along the locking bearings under the drive of the locking
cylinder. The rotary shaft fixing rod is fixed at a side of
the die cutter storage rack, and the rotary shaft fixing rod
is provided with a plurality of avoiding holes each corre-
sponding to a placement position of the each layer of die
cutter. The driving rods, the locking rods and the locking
rod rotary shafts are disposed at a side of the placement
position of each layer of die cutter respectively by sets.
The locking rod is provided with a waist-shaped hole, a
rotary shaft hole and an arc-shaped portion respectively.
The locking rod rotary shafts are penetrated through the
rotary shaft fixing rod and the rotary shaft holes of the
locking rods to movably connect the locking rods in the
locking rod avoiding holes. One end of the driving rods
is fixed on the locking rods, and the other end is movable
inserted into the waist-shaped holes of the locking rods.
The arc-shaped portions of the locking rods are fitted into
limiting grooves of side edges of the die cutters. The lock-
ing operation rod slides up and down, so as to drive the
locking rods to rotate around the locking rod rotary shafts
through the driving rods.
[0006] Furthermore, the locking operation rod may be
provided with a contact block, and an upper travel switch
and a lower travel switch cooperating with the contact
block are respectively disposed on the frame. A stop
switch triggered by the die cutter storage rack is disposed
on the frame.
[0007] Furthermore, the die cutter circulation table may
include two raceway plates, a cylinder mounting plate, a
primary thrust cylinder, a thrust slide rail, a thrust block,
two lifting cylinders, a cylinder connection plate, a sec-
ondary thrust cylinder, and a hook plate with a pull hook.
One end of the two raceway plates is connected to the
die cutter magazine, and the other end is connected with
the working table. The two raceway plates are separated
left and right to form a channel for the die cutter to enter
or exit the die cutter magazine. The cylinder mounting
plate is fixed on the working table, and the primary thrust
cylinder and the thrust slide rail are fixed on the cylinder
mounting plate. The two lifting cylinders are respectively
fixed at the left and right sides of the thrust block. The
cylinder connection plate is linked to cylinder rods of the
two lifting cylinders respectively. The secondary thrust
cylinder is fixed on the cylinder connection plate, and the
hook plate is disposed on a cylinder rod of the secondary
thrust cylinder. The primary thrust cylinder drives, by the
thrust block, the two lifting cylinders, the cylinder connec-
tion plate, the secondary thrust cylinder and the hook
plate to reciprocate along the thrust slide rail at the same
time.
[0008] Furthermore, the clamping and limiting device
may include a clamping assembly and a limiting assem-
bly and is mounted on the die cutter fixing plate located
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at the bottom of the cutting machine. The clamping as-
sembly includes a left die pressing plate, a right die press-
ing plate, and pressing cylinders. Two pressing cylinders
are disposed at the right and left sides of the die cutter
fixing plate respectively. The two pressing cylinders act
simultaneously to press or release the die cutter. The left
die pressing plate and the right die pressing plate are
disposed on the left and right side edges of a lower sur-
face of the die cutter fixing plate respectively. The press-
ing cylinders are disposed inside the die cutter fixing plate
and drive the left die pressing plate and the right die
pressing plate respectively to press the die cutter closely
against the lower surface of the die cutter fixing plate.
The limiting assembly includes front limiting components
and rear limiting components located at front and rear
side surfaces of the die cutter fixing plate. At least one
of the front limiting component and the rear limiting com-
ponent is a movable limiting component and the other is
a fixed limiting component or movable limiting compo-
nent. The movable limiting components perform limiting
for the front and rear side surfaces of the die cutter in
linkage with the left die pressing plate or the right die
pressing plate.
[0009] Furthermore, the pressing cylinder may include
a cylindrical hole, a valve core shaft, an upper piston, a
lower piston, an upper air chamber and a lower air cham-
ber, where the cylindrical hole is disposed inside the die
cutter fixing plate and the valve core shaft, the upper
piston, the lower piston, the upper air chamber and the
lower air chamber are disposed inside the cylindrical
hole. The upper piston and the lower piston are disposed
on the valve core shaft respectively. The upper air cham-
ber is disposed between the upper piston and the top
wall of the cylindrical hole. The lower air chamber is dis-
posed between the upper piston and the lower piston.
An upper air pipe connector and a lower air pipe connec-
tor are disposed on the die cutter fixing plate respectively.
The upper air pipe connector and the lower air pipe con-
nector are in communication with the upper air chamber
and the lower air chamber through an upper channel and
a lower channel disposed in the die cutter fixing plate. A
stop washer is disposed on an inner wall of the cylindrical
hole to limit a movement position of the lower piston.
[0010] Furthermore, the movable limiting component
may include a first connection bar, a second connection
bar, a first rotary shaft, a second rotary shaft, and a third
rotary shaft. The first rotary shaft is fixed on the die cutter
fixing plate, and the third rotary shaft is fixed on the left
die pressing plate or the right die pressing plate. The first
rotary shaft is movable disposed in the middle of the first
connection bar, and the second rotary shaft movably con-
nects an end of the first connection bar to an end of the
second connection bar. A blocking portion is disposed
on the other end of the first connection bar to limit the die
cutter, and the other end of the second connection bar
is movably connected with the third rotary shaft.
[0011] Furthermore, the fixed limiting component may
include a limiting block and a fastening bolt. The limiting

block limits the movement position of the die cutter, and
the fastening bolt fixes the limiting block on a side surface
of the die cutter fixing plate.
[0012] Furthermore, limiting screws may be disposed
between the left die pressing plate/the right die pressing
plate and the die cutter fixing plate. The limiting screws
are used to limit a maximum distance between the left
die pressing plate/the right die pressing plate and the die
cutter fixing plate respectively.
[0013] The present invention is achieved by providing
a method of changing a die cutter, which is used on the
above high-speed smart cutting and processing center
of claim 4. The method includes the following steps.
[0014] At step 1, the rotary cutting head is moved from
a working region in the middle of the working table to be
over the die cutter circulation table; the movable limiting
components of the clamping and limiting device is moved
close to the die cutter magazine; the rotary cutting head
drives the die cutter to descend to a position for changing
the die cutter; the pressing cylinders drive the left die
pressing plate and the right die pressing plate to move
down respectively to enable the movable limiting com-
ponents to be in an unlocked state through linkage; the
clamping assembly is in a released state, and the old die
cutter waits for being changed.
[0015] At step 2, the primary thrust cylinder drives the
secondary thrust cylinder and the hook plate to move
from an initial position toward the rotary cutting head; at
the same time, the secondary thrust cylinder also drives
the hook plate toward the rotary cutting head until the
hook plate is located below the old die cutter to be
changed; two lifting cylinders drive the secondary thrust
cylinder and the hook plate to move upward through the
cylinder connection plate at the same time until the pull
hook of the hook plate is inserted upward into the hook
hole of the old die cutter.
[0016] At step 3, the secondary thrust cylinder and the
primary thrust cylinder move toward the die cutter mag-
azine at the same time; the old die cutter is pulled out of
the clamping and limiting device in a released state in
step 1 and moved to a set position in the die cutter mag-
azine; next, two lifting cylinders drive the hook plate to
move down and then the secondary thrust cylinder re-
treats to enable the hook plate to leave the die cutter
magazine.
[0017] At step 4, the lifting device in the die cutter mag-
azine acts to move a new die cutter to a proper position;
the secondary thrust cylinder moves again toward the
die cutter magazine, and the two lifting cylinders lift the
hook plate again until the pull hook of the hook plate is
inserted upward into the hook hole of the new die cutter.
[0018] At step 5, the primary thrust cylinder drives the
secondary thrust cylinder and the hook plate toward the
rotary cutting head; at the same time, the secondary
thrust cylinder also drives the hook plate toward the rotary
cutting head until the hook plate moves the new die cutter
into the clamping and limiting device in a released state;
the new die cutter is stopped by the fixed limiting com-
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ponent at the other side, and the clamping assembly acts
reversely to clamp the new die cutter; the pressing cyl-
inders drive the left die pressing plate and the right die
pressing plate to move upward to enable the movable
limiting components to be in a limiting state through link-
age; thus, the new die cutter is clamped and limited; then,
two lifting cylinders drive the hook plate to move down,
and then the primary thrust cylinder and the second thrust
cylinder retreat to their initial positions; the rotary cutting
head is lifted up and returned to the working region in the
middle of the working table, thereby completing the cycle
of changing the die cutter.

Beneficial effects of the present invention

[0019] Compared with the prior arts, the high-speed
smart cutting and processing center and the method of
changing a die cutter in the present invention have the
following advantages.
[0020] 1. The present invention can automatically and
quickly change a die cutter, shortening the time for chang-
ing a die cutter and improving working efficiency.
[0021] 2. The die cutter magazine is disposed at an
end of the cutting machine such that the die cutter will
move a shorter distance for change, achieving more ac-
curate positioning, more reasonable structure and higher
changing efficiency.
[0022] 3. The machine can run stably with low failure
rate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a stereoscopic schematic diagram illustrat-
ing a preferred embodiment of a high-speed smart
cutting and processing center according to the
present invention.

FIG. 2 is a stereoscopic schematic diagram of FIG.
1 from another perspective.

FIG. 3 is a partially-enlarged view of M part in FIG. 1.

FIG. 4 is a front view of the die cutter magazine in
FIG. 1.

FIG. 5 is a stereoscopic schematic diagram of FIG. 4.

FIG. 6 is a stereoscopic schematic diagram of FIG.
5 from another perspective.

FIG. 7 is an enlarged view of part P in FIG. 5.

FIG. 8 is a stereoscopic schematic diagram of the
die cutter in FIG. 5.

FIG. 9 is a stereoscopic schematic diagram of the

locking rod in FIG. 5.

FIG. 10 is a stereoscopic schematic diagram of the
rotary cutting head according to the present inven-
tion in FIG. 1.

FIG. 11 is a stereoscopic schematic diagram of the
die cutter fixing plate and the die cutter clamping and
limiting device in an assembled state in FIG. 10.

FIG. 12 is a stereoscopic schematic diagram of FIG.
11 from another perspective, showing N-N section.

FIG. 13 is a stereoscopic schematic diagram of the
first connection bar in FIG. 11.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0024] In order to make the technical problems, the
technical solutions and the beneficial effects of the
present invention clearer and more intelligible, the
present invention will be further elaborated in combina-
tion with accompanying drawings and specific embodi-
ments. It should be understood that the specific embod-
iments described herein are used only to explain the
present invention rather than limit the present invention.
[0025] By referring to FIGS.1, 2 and 3 at the same time,
a preferred embodiment of a high-speed smart cutting
and processing center of the present invention includes
a cutting machine 1, a die cutter magazine 2 and a die
cutter circulation table 3.
[0026] The cutting machine 1 includes a machine base,
a working table 4 and a cross beam 5, where the working
table 4 and the cross beam 5 are disposed on the ma-
chine base. The cross beam 5 is located above the work-
ing table 4. A punch slide rail 6 is disposed at the front
and rear sides of the cross beam 5 respectively. A match-
ing punch slide seat 7 is disposed on the two punch slide
rails 6 respectively. A rotary cutting head 8 is disposed
under the punch slide seats 7. A die cutter fixing plate 10
is disposed at the bottom of the rotary cutting head 8. A
die cutter A for cutting and a die cutter clamping and
limiting device 9 are disposed on the die cutter fixing plate
10. The clamping and limiting device 9 is used to achieve
limiting and clamping on an imported die cutter A or
achieve unlocking and release on a die cutter to be ex-
ported.
[0027] The die cutter circulation table 3 is located at
the left side of the working table 4. One end of the die
cutter circulation table 3 is connected with the die cutter
magazine 2 and the other end is connected with the work-
ing table 4. The rotary cutting head 8 may move to be
above the die cutter circulation table 3. The die cutter
circulation table 3 is used to pull out a die cutter A from
the die cutter magazine 2 and mount it into the clamping
and limiting device 9 of the rotary cutting head 8 or pull
out and return the die cutter A in the clamping and limiting
device 9 of the rotary cutting head 8 to the die cutter
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magazine 2.
[0028] By referring to FIGS. 4 to 9 at the same time,
the die cutter magazine 2 includes a frame 21, a die cutter
storage rack 22 and a lifting device 23, where the die
cutter storage rack 22 and the lifting device 23 are dis-
posed within the frame 21. An exit-entry portion 24 for
the die cutter A to enter and exit the die cutter storage
rack 22 is disposed at the front and rear sides of the frame
21 respectively. The exit-entry portion 24 at the front side
is connected with the cutting machine 1 to provide a de-
sired die cutter A to the cutting machine 1. The exit-entry
portion 24 at the rear side is used to change and sequen-
tially configure the die cutters A in the frame 21. A plurality
of die cutters A are stacked up and down in different
layers in the die cutter storage rack 22. Guide columns
25 are disposed at four corners of the frame 21, and guide
sleeves 26 slidably cooperating with the guide columns
25 are disposed on the die cutter storage rack 22. The
lifting device 23 drives the die cutter storage rack 22 to
move up and down along the guide columns 25.
[0029] The lifting device 23 includes a motor gear box
231 provided with a dual-output shaft, driving belt wheels
232, a driven shaft 233, driven bearings 234, driven belt
wheels 235 and synchronous belts 236. The motor gear
box 231 is disposed on the top of the frame 21. Two
driving belt wheels 232 are respectively disposed on both
ends of the output shaft. Two driven bearings 234 are
fixed at a lower portion of the frame 21 and located below
the die cutter storage rack 22. The driven shaft 233 is
penetrated through the two driven bearings 234, and the
driven belt wheels 235 are disposed on both ends of the
driven shaft 233. The driving belt wheels 232 drive the
driven belt wheels 235 to rotate by the synchronous belts
236. A synchronous belt 236 is disposed on left and right
sides of the frame 21 respectively, and each synchronous
belt 236 is provided with a cutter rack fixing plate 237.
One end of the cutter rack fixing plate 237 is fixed on the
synchronous belt 236, and the other end is fixed on the
storage rack 22 at this side. The two synchronous belts
236 drive the die cutter storage rack 22 to move up and
down along the guide columns 25 through respective cut-
ter rack fixing plates 237 at the same time. With the syn-
chronous belt technology, the structure of the lifting de-
vice 23 is simplified and the repeatability of the up and
down moving position of the die cutter storage rack 22
is improved, thereby increasing the running stability.
[0030] A plurality of slideways 27 for placing the die
cutters A are disposed at the left and right sides of the
die cutter storage rack 22 respectively and a die cutter
locking device 28 for positioning the die cutters A in the
slideways 27 is disposed at the right side of the die cutter
storage rack 22.
[0031] The die cutter locking device 28 includes a lock-
ing cylinder 281, a locking operation rod 282, locking
bearings 283, driving rods 284, locking rods 285, locking
rod rotary shafts 286, and a rotary shaft fixing rod 287.
The locking cylinder 281, the locking bearings 283, and
the rotary shaft fixing rod 287 are respectively fixed to

the die cutter storage rack 22.
[0032] The locking cylinder 281 is fixed on an upper
portion of the die cutter storage rack 22, and the locking
operation rod 282 is fixedly connected with an output
shaft of the locking cylinder 281. The locking operation
rod 282 is penetrated through two locking bearings 283
which are fixed on the die cutter storage rack 22 and
respectively located both ends of the locking operation
rod 282. The locking operation rod 282 is slid up and
down along the locking bearings 283 under the drive of
the locking cylinder 281. The rotary shaft fixing rod 287
is fixed at a side of the die cutter storage rack 22, and
the rotary shaft fixing rod 287 is provided with a plurality
of avoiding holes 2871 each corresponding to a place-
ment position of the each layer of die cutter A.
[0033] The driving rods 284, the locking rods 285 and
the locking rod rotary shafts 286 are disposed at a side
of the placement position of each layer of die cutter A
respectively by sets. As shown in FIG. 9, the locking rod
285 is provided with a waist-shaped hole 2851, a rotary
shaft hole 2852 and an arc-shaped portion 2853 respec-
tively, where the waist-shaped hole 2851 and the arc-
shaped portion 2853 are located at both sides of the ro-
tary shaft hole 2852. The locking rod rotary shafts 286
are penetrated through the rotary shaft fixing rod 287 and
the rotary shaft holes 2852 of the locking rods 285 to
movably connect the locking rods 285 in the locking rod
avoiding holes 2871 such that the locking rods 285 can
rotate around the locking rod rotary shafts 286. One end
of the driving rods 284 is fixed on the locking rods 85,
and the other end is movable inserted into the waist-
shaped holes 2851 of the locking rods 285. The arc-
shaped portions 2853 of the locking rods 285 are fitted
into limiting grooves B of side edges of the die cutters A,
as shown in FIG. 8.
[0034] The locking operation rod 282 slides up and
down and thus drives the locking rods 285 to rotate
around the locking rod rotary shafts 286 through the driv-
ing rods 84, such that the arc-shaped portions 2853 of
the locking rods 285 are fitted into the limiting grooves B
of the die cutters A so as to lock up the die cutters A, or
the arc-shaped portions 2853 of the locking rods 285 are
released from the limiting grooves B of the die cutters A
so as to unlock the die cutters A.
[0035] The locking operation rod 282 is provided with
a contact block 288, and an upper travel switch 210 and
a lower travel switch 211 cooperating with the contact
block 288 are respectively disposed on the frame 21. The
contact block 288 moves up and down along with the
locking operation rod 282 to trigger the upper travel
switch 210 and the lower travel switch 211 respectively
so as to limit the upper and lower positions for the move-
ment of the locking operation rod 282, thereby improving
the operation safety of the die cutter locking device 28.
[0036] With the locking cylinder 281 as power, the re-
sponse time of the die cutter locking device 28 can be
shortened and the working efficiency of the die cutter
supply system can be improved.
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[0037] A roller 29 is disposed at a sidewall of each
slideway 27. The rollers 29 are located above the die
cutters A and close to the exit-entry portion 24 at the back
of the frame 21, so as to achieve limiting and guiding
effect when the die cutters A are guided into or out of the
die cutter storage rack 22. A cutter rack support column
212 is disposed at the bottom of the die cutter storage
rack 22 and fixed on the frame 21. A cutter rack limiting
column 213 is disposed on the top of the frame 21. In
this embodiment, four cutter rack support columns 212
are disposed correspondingly at four corners of the bot-
tom of the die cutter storage rack 22, and four cutter rack
limiting columns 213 are disposed correspondingly at
four corners of the top of the frame 21. In this way, the
safety and stability of the die cutter storage rack 22 can
be improved.
[0038] A stop switch 214 triggered by the die cutter
storage rack 22 is disposed on the frame 21. The stop
switch 214 is used to limit a descending position of the
die cutter storage rack 22, thereby improving the move-
ment safety and stability of the die cutter storage rack 22.
[0039] By referring to FIGS. 1 and 3 at the same time,
the die cutter circulation table 3 includes two raceway
plates 31, a cylinder mounting plate 32, a primary thrust
cylinder 33, a thrust slide rail 34, a thrust block 35, two
lifting cylinders 36, a cylinder connection plate 37, a sec-
ondary thrust cylinder 38, and a hook plate 39 with a pull
hook 310. One end of the two raceway plates 31 is con-
nected to the die cutter magazine 2, and the other end
is connected with the working table 4. The two raceway
plates 31 are separated left and right to form a channel
for the die cutter A to enter or exit the die cutter magazine
2. The cylinder mounting plate 32 is fixed on the working
table 4, and the primary thrust cylinder 33 and the thrust
slide rail 34 are fixed on the cylinder mounting plate 32.
The primary thrust cylinder 33 is a rodless cylinder which
drives the thrust block 35 to reciprocate along the thrust
slide rail 34.
[0040] The primary thrust cylinder 33 and the second-
ary thrust cylinder 38 are disposed, which not only short-
ens the length of the primary thrust cylinder 33 but also
avoids excess length of the primary thrust cylinder 33,
thereby saving costs and improving the movement sta-
bility of the thrust block 35. Furthermore, when the two
stages of cylinders thrust or retreat, they can thrust or
retreat at the same time, shortening the thrust or retreat
time and achieving fast movement of the thrust block 35.
Further, the die cutters A can be stably and quickly
changed, thereby improving working efficiency. The dis-
posal of the thrust slide rail 34 increases the stability of
the thrust block 35 in quick thrust or retreat process.
[0041] The two lifting cylinders 36 are respectively
fixed at the left and right sides of the thrust block 35. The
cylinder connection plate 37 is linked to cylinder rods of
the two lifting cylinders 36 respectively. The secondary
thrust cylinder 38 is fixed on the cylinder connection plate
37, and the hook plate 39 is disposed on a cylinder rod
of the secondary thrust cylinder 38. The primary thrust

cylinder 33 drives, by the thrust block 35, the two lifting
cylinders 36, the cylinder connection plate 37, the sec-
ondary thrust cylinder 38 and the hook plate 39 to recip-
rocate along the thrust slide rail 34 at the same time. The
pull hook 310 on the hook plate 39 is inserted into a hook
hole C on the die cutterAas shown in FIG. 8, such that
the die cutter A is pushed into the released clamping and
limiting device 9 or pulled out from the released clamping
and limiting device 9.
[0042] By referring to FIGS. 10 to 13 at the same time,
the clamping and limiting device 9 includes a clamping
assembly 91 and a limiting assembly and is mounted on
the die cutter fixing plate 10 located at the bottom of the
cutting machine 1. The clamping assembly 91 includes
a left die pressing plate 94, a right die pressing plate 95,
and pressing cylinders 96. The left die pressing plate 94
and the right die pressing plate 95 are disposed on the
left and right side edges of a lower surface of the die
cutter fixing plate 10 respectively. The pressing cylinders
96 are disposed inside the die cutter fixing plate 10 and
located at four corners of the die cutter fixing plate 10 in
a manner of left-right and back-front symmetry. The
pressing cylinders 96 drive the left die pressing plate 94
and the right die pressing plate 95 respectively to press
the die cutter A closely against the lower surface of the
die cutter fixing plate 10.
[0043] The limiting assembly includes front limiting
components and rear limiting components located at
front and rear side surfaces of the die cutter fixing plate
10. At least one of the front limiting component and the
rear limiting component is a movable limiting component
97 and the other is a fixed limiting component or movable
limiting component 97. The movable limiting components
97 perform limiting or unlocking for the front and rear side
surfaces of the die cutter A in linkage with the left die
pressing plate 94 or the right die pressing plate 95. As
shown in FIGS. 10, 11, and 12, movable limiting compo-
nents 97 are disposed at the front and rear side surfaces
of the die cutter fixing plate 10.
[0044] When the die cutter A is in a clamped state, the
left die pressing plate 94 and the right die pressing plate
95 press the die cutter A closely against the lower surface
of the die cutter fixing plate 10 along an up-down direction
under the drive of the pressing cylinders 6. At this time,
the limiting assembly performs limiting for the front and
rear side surfaces of the die cutter A. In this way, the
position repeatability and positioning accuracy of the die
cutter is improved and the size accuracy of the cut prod-
ucts is also improved.
[0045] The limiting assembly acts in the following proc-
ess: when the left die pressing plate 94 and the right die
pressing plate 95 of the clamping assembly 91 press the
die cutter A closely against the lower surface of the die
cutter fixing plate 10, the movable limiting components
97 perform limiting for the front side surface and/or rear
side surface of the die cutter A immediately. On the con-
trary, when the left die pressing plate 94 and the right die
pressing plate 95 of the clamping assembly 91 release
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the up-down press on the die cutter A, the movable lim-
iting components 97 release limitation for the front side
surface and/or the rear side surface of the die cutter A
immediately.
[0046] Two pressing cylinders 96 are disposed at the
right and left sides of the die cutter fixing plate 10 respec-
tively. The two pressing cylinders 96 act simultaneously
to press or release the die cutter A.
[0047] The pressing cylinder 96 includes a cylindrical
hole 961, a valve core shaft 962, an upper piston 963, a
lower piston 964, an upper air chamber 965 and a lower
air chamber 966, where the cylindrical hole 61 is disposed
inside the die cutter fixing plate 10 and the valve core
shaft 962, the upper piston 963, the lower piston 964, the
upper air chamber 965 and the lower air chamber 966
are disposed inside the cylindrical hole 961. The upper
piston 963 and the lower piston 964 are disposed on the
valve core shaft 962 respectively. The upper air chamber
965 is disposed between the upper piston 963 and the
top wall of the cylindrical hole 961. The lower air chamber
966 is disposed between the upper piston 963 and the
lower piston 964. An upper air pipe connector 98 and a
lower air pipe connector 99 are disposed on the die cutter
fixing plate 10 respectively. The upper air pipe connector
98 and the lower air pipe connector 99 are in communi-
cation with the upper air chamber 965 and the lower air
chamber 966 through an upper channel 967 and a lower
channel 968 disposed in the die cutter fixing plate 10.
[0048] In the present invention, the pressing cylinders
96 are directly made inside the die cutter fixing plate 10,
which simplifies the structure of the die cutter clamping
and limiting device, reduces the weight of the die cutter
fixing plate 10 and improves its stability.
[0049] The pressing cylinders 96 act in the following
process: when high pressure air is introduced into the
upper air chamber 965 via the upper air pipe connector
98, the lower air chamber 966 recovers air via the lower
air pipe connector 99, and then the valve core shaft 962
is driven to move down together with the upper piston
963 and the lower piston 964 disposed thereon, and then
the valve core shaft 962 pushes open the left die pressing
plate 94 or the right die pressing plate 95, thereby un-
locking the die cutter A. When high pressure air is intro-
duced into the lower air chamber 966 via the lower air
pipe connector 99, the upper air chamber 965 recovers
air via the upper air pipe connector 98, and then the valve
core shaft 962 is driven to move up for resetting together
with the upper piston 963 and the lower piston 964 dis-
posed thereon, and then the valve core shaft 962 drives
the left die pressing plate 94 or the right die pressing
plate 95 closely against the die cutter A.
[0050] A stop washer 969 is disposed on an inner wall
of the cylindrical hole 961 to limit a movement position
of the lower piston 964, so as to limit a movement position
of the valve core shaft 962, thereby limiting a telescoping
height of the pressing cylinder 96.
[0051] The fixed limiting component includes a limiting
block and a fastening bolt (not shown). The limiting block

limits the movement position of the die cutter A, and the
fastening bolt fixes the limiting block on a side surface of
the die cutter fixing plate 10.
[0052] The movable limiting component 97 includes a
first connection bar 971, a second connection bar 972,
a first rotary shaft 973, a second rotary shaft 974, and a
third rotary shaft 975. The first rotary shaft 973 is fixed
on the die cutter fixing plate 10, and the third rotary shaft
975 is fixed on the left die pressing plate 94 or the right
die pressing plate 95. The first rotary shaft 973 is movable
disposed in the middle of the first connection bar 971,
and the second rotary shaft 74 movably connects an end
of the first connection bar 971 to an end of the second
connection bar 972. A blocking portion 976 is disposed
on the other end of the first connection bar 971 to limit
the die cutter A, and the other end of the second connec-
tion bar 972 is movably connected with the third rotary
shaft 975.
[0053] As shown in FIG. 13, one segment of inclined
surface or arc-shaped surface 977 is disposed on the
blocking portion 976 of the first connection bar 971, and
thus it is convenient to push the die cutter A back to a
correct limiting position when the first connection bar 971
performs limiting for the die cutter A.
[0054] The movable limiting component 97 acts in the
following process: when the pressing cylinders 96 drive
the left die pressing plate 94 or the right die pressing
plate 95 to move down, the third rotary shaft 975 and the
second connection bar 972 move down accordingly, and
the second connection bar 972 also drives, via the sec-
ond rotary shaft 974, an end of the first connection bar
971 to move down. Thus, the first connection bar 971
rotates around the first rotary shaft 973, so as to lift up
the other end of the first connection bar 971, thus releas-
ing the limited die cutter A. When the pressing cylinders
96 drive the left die pressing plate 94 or the right die
pressing plate 95 to move up, the third rotary shaft 975
and the second connection bar 972 move up accordingly,
and the second connection bar 972 drives, via the second
rotary shaft 974, an end of the first connection bar 971
to move up. Thus, the first connection bar 971 rotates
around the first rotary shaft 973, so as to lower the other
end of the first connection bar 971, thus limiting the die
cutter A.
[0055] Limiting screws 92 are disposed between the
left die pressing plate 94/the right die pressing plate 95
and the die cutter fixing plate 10. The limiting screws 92
are used to adjust and limit a maximum distance between
the left die pressing plate 94/the right die pressing plate
95 and the die cutter fixing plate 10 respectively.
[0056] With the clamping and limiting device 9 of the
present invention, the die cutter A can be quickly limited
and clamped, thus achieving quick change of the die cut-
ter A. Further, good position repeatability and high posi-
tioning accuracy are ensured.
[0057] Side covers 10 are also disposed on the die
cutter fixing plate 10 to cover the upper air pipe connector
98 and the lower air pipe connector 99.
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[0058] The present invention further provides a meth-
od of changing a die cutter, which is used on the above
high-speed smart cutting and processing center. The
method includes the following steps.
[0059] At step 1, the rotary cutting head 8 is moved
from a working region in the middle of the working table
4 to be over the die cutter circulation table 3; the movable
limiting components 97 of the clamping and limiting de-
vice 9 is moved close to the die cutter magazine 2; the
rotary cutting head 8 drives the die cutter A to descend
to a position for changing the die cutter; the pressing
cylinders 96 drive the left die pressing plate 94 and the
right die pressing plate 95 to move down respectively to
enable the movable limiting components 97 to be in an
unlocked state through linkage; the clamping assembly
91 is in a released state, and the old die cutter A1 waits
for being changed.
[0060] At step 2, the primary thrust cylinder 33 drives
the secondary thrust cylinder 38 and the hook plate 39
to move from an initial position toward the rotary cutting
head 8; at the same time, the secondary thrust cylinder
38 also drives the hook plate 39 toward the rotary cutting
head 8 until the hook plate 39 is located below the old
die cutter A1 to be changed; two lifting cylinders 36 drive
the secondary thrust cylinder 38 and the hook plate 39
to move upward through the cylinder connection plate 37
at the same time until the pull hook 310 of the hook plate
39 is inserted upward into the hook hole C of the old die
cutter A1.
[0061] At step 3, the secondary thrust cylinder 38 and
the primary thrust cylinder 33 move toward the die cutter
magazine 2 at the same time; the old die cutter A is pulled
out of the clamping and limiting device 9 in a released
state in step 1 and moved to a set position in the die
cutter magazine 2; next, two lifting cylinders 36 drive the
hook plate 39 to move down and then the secondary
thrust cylinder 38 retreats to enable the hook plate 39 to
leave the die cutter magazine 2.
[0062] At step 4, the lifting device 23 in the die cutter
magazine 2 acts to move a new die cutter A2 to a proper
position; the secondary thrust cylinder 38 moves again
toward the die cutter magazine 2, and the two lifting cyl-
inders 36 lift the hook plate 39 again until the pull hook
310 of the hook plate 39 is inserted upward into the hook
hole C of the new die cutter A2.
[0063] At step 5, the primary thrust cylinder 33 drives
the secondary thrust cylinder 38 and the hook plate 39
toward the rotary cutting head 8; at the same time, the
secondary thrust cylinder 33 also drives the hook plate
39 toward the rotary cutting head 8 until the hook plate
39 moves the new die cutter A2 into the clamping and
limiting device 9 in a released state; the new die cutter
A2 is stopped by the fixed limiting component at the other
side, and the clamping assembly 91 acts reversely to
clamp the new die cutter A2; the pressing cylinders 96
drive the left die pressing plate 94 and the right die press-
ing plate 95 to move upward to enable the movable lim-
iting components 97 to be in a limiting state through link-

age; thus, the new die cutter A2 is clamped and limited;
then, two lifting cylinders 36 drive the hook plate 39 to
move down, and then the primary thrust cylinder 33 and
the second thrust cylinder 38 retreat to their initial posi-
tions; the rotary cutting head 8 is lifted up and returned
to the working region in the middle of the working table
4, thereby completing the cycle of changing the die cutter.
[0064] The above process can be operated at high
speed on the cutting machine of the present invention
under the control of a smart operating system.

Claims

1. A high-speed smart cutting and processing center,
comprising a cutting machine (1), a die cutter mag-
azine (2) and a die cutter circulation table (3), where-
in the cutting machine (1) includes a machine base,
a working table (4) and a cross beam (5), where the
working table (4) and the cross beam (5) are dis-
posed on the machine base, punch slide rails (6) are
disposed on the cross beam (5), matching punch
slide seats (7) are disposed on the punch slide rails
(6) respectively, a rotary cutting head (8) is disposed
under the punch slide seats (7), a die cutter fixing
plate (10) is disposed at the bottom of the rotary cut-
ting head (8), a die cutter (A) for cutting and a die
cutter clamping and limiting device (9) are disposed
at the bottom of the rotary cutting head (8), the die
cutter circulation table (3) is located at the left side
of the working table (4), one end of the die cutter
circulation table (3) is connected with the die cutter
magazine (2) and the other end is connected with
the working table (4), the die cutter magazine (2)
comprises a frame (21), a die cutter storage rack
(22) and a lifting device (23), where the die cutter
storage rack (22) and the lifting device (23) are dis-
posed within the frame (21), a plurality of die cutters
(A) are stacked up and down in different layers in
the die cutter storage rack (22), guide columns (25)
are disposed at four corners of the frame (21), guide
sleeves (26) slidably cooperating with the guide col-
umns (25) are disposed on the die cutter storage
rack (22), the lifting device (23) drives the die cutter
storage rack (22) to move up and down along the
guide columns (25), the lifting device (23) comprises
a motor gear box (231) being disposed on the top of
the frame (21), characterized in that, the motor gear
box (231) is provided with a dual-output shaft, driving
belt wheels (232), a driven shaft (233), driven bear-
ings (234), driven belt wheels (235) and synchronous
belts (236), wherein two driving belt wheels (232)
are respectively disposed on both ends of the output
shaft, two driven bearings (234) are fixed at a lower
portion of the frame (21) and located below the die
cutter storage rack (22), wherein the driven shaft
(233) is penetrated through the two driven bearings
(234), the driven belt wheels (235) are disposed on
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both ends of the driven shaft (233), the driving belt
wheels (232) drive the driven belt wheels (235) to
rotate by the synchronous belts (236), wherein a syn-
chronous belt (236) is disposed on left and right sides
of the frame (21) respectively, and each synchro-
nous belt (236) is provided with a cutter rack fixing
plate (237), one end of the cutter rack fixing plate
(237) is fixed on the synchronous belt (236), and the
other end is fixed on the die cutter storage rack (22)
at this side, wherein a plurality of slideways (27) for
placing the die cutters (A) are disposed up and down
at the left and right sides of the die cutter storage
rack (22) respectively, a die cutter locking device (28)
for positioning the die cutters (A) in the slideways
(27) is disposed at the right side of the die cutter
storage rack (22), the die cutter locking device (28)
comprises a locking cylinder (281), a locking opera-
tion rod (282), locking bearings (283), driving rods
(284), locking rods (285), locking rod rotary shafts
(286), and a rotary shaft fixing rod (287), the locking
cylinder (281) is fixed on an upper portion of the die
cutter storage rack (22), the locking operation rod
(282) is fixedly connected with an output shaft of the
locking cylinder (281), the locking operation rod
(282) is penetrated through two locking bearings
(283) which are fixed on the die cutter storage rack
(22) and respectively located both ends of the locking
operation rod (282), the locking operation rod (282)
is slid up and down along the locking bearings (283)
under the drive of the locking cylinder (281), the ro-
tary shaft fixing rod (287) is fixed at a side of the die
cutter storage rack (22), the rotary shaft fixing rod
(287) is provided with a plurality of avoiding holes
(2871) each corresponding to a placement position
of the each layer of die cutter, the driving rods (284),
the locking rods (285) and the locking rod rotary
shafts (286) are disposed at a side of the placement
position of each layer of die cutter respectively by
sets, the locking rod is provided with a waist-shaped
hole (2851), a rotary shaft hole (2852) and a arc-
shaped portion (2853) respectively, the locking rod
rotary shafts (286) are penetrated through the rotary
shaft fixing rod (287) and the rotary shaft holes
(2852) of the locking rods (285) to movably connect
the locking rods (285) in the locking rod avoiding
holes (2871), one end of the driving rods (284) is
fixed on the locking rods (285), and the other end is
movable inserted into the waist-shaped holes (2851)
of the locking rods (285), the arc-shaped portions
(2853) of the locking rods (285) are fitted into limiting
grooves (B) of side edges of the die cutters (A), the
locking operation rod (282) slides up and down, so
as to drive the locking rods (285) to rotate around
the locking rod rotary shafts (286) through the driving
rods (284).

2. The high-speed smart cutting and processing center
of claim 1, wherein the locking operation rod (282)

is provided with a contact block (288), an upper travel
switch (210) and a lower travel switch (211) cooper-
ating with the contact block (288) are respectively
disposed on the frame (21), and a stop switch (214)
triggered by the die cutter storage rack (22) is dis-
posed on the frame (21).

3. The high-speed smart cutting and processing center
of claim 1, wherein the die cutter circulation table (3)
comprises two raceway plates (31), a cylinder
mounting plate (32), a primary thrust cylinder (33),
a thrust slide rail (34), a thrust block (35), two lifting
cylinders (36), a cylinder connection plate (37), a
secondary thrust cylinder (38), and a hook plate (39)
with a pull hook (310), one end of the two raceway
plates (31) is connected to the die cutter magazine
(2), and the other end is connected with the working
table (4), the two raceway plates (31) are separated
left and right to form a channel for the die cutter to
enter or exit the die cutter magazine (2), the cylinder
mounting plate (32) is fixed on the working table (4),
the primary thrust cylinder (33) and the thrust slide
rail (34) are fixed on the cylinder mounting plate (32),
the two lifting cylinders (36) are respectively fixed at
the left and right sides of the thrust block (35), the
cylinder connection plate (37) is linked to cylinder
rods of the two lifting cylinders (36) respectively, the
secondary thrust cylinder (38) is fixed on the cylinder
connection plate (37), the hook plate (39) is disposed
on a cylinder rod of the secondary thrust cylinder
(38), the primary thrust cylinder (33) drives, by the
thrust block (35), the two lifting cylinders (36), the
cylinder connection plate (37), the secondary thrust
cylinder (38) and the hook plate (39) to reciprocate
along the thrust slide rail (34) at the same time.

4. The high-speed smart cutting and processing center
of claim 3, wherein the clamping and limiting device
(9) comprises a clamping assembly (91) and a lim-
iting assembly and is mounted on the die cutter fixing
plate (10) of the cutting machine (1), the clamping
assembly (91) comprises a left die pressing plate
(94), a right die pressing plate (95), and pressing
cylinders (96), two pressing cylinders (96) are dis-
posed at the right and left sides of the die cutter fixing
plate (10) respectively and act simultaneously to
press or release the die cutter (A), the left die press-
ing plate (94) and the right die pressing plate (95)
are disposed on the left and right side edges of a
lower surface of the die cutter fixing plate (10) re-
spectively, the pressing cylinders (96) are disposed
inside the die cutter fixing plate (10) and drive the
left die pressing plate (94) and the right die pressing
plate (95) respectively to press the die cutter (A)
closely against the lower surface of the die cutter
fixing plate (10), the limiting assembly comprises
front limiting components and rear limiting compo-
nents located at front and rear side surfaces of the
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die cutter fixing plate (10), at least one of the front
limiting component and the rear limiting component
is a movable limiting component (97) and the other
is a fixed limiting component or movable limiting
component (97), and the movable limiting compo-
nents (97) perform limiting for the front and rear side
surfaces of the die cutter (A) in linkage with the left
die pressing plate (94) or the right die pressing plate
(95).

5. The high-speed smart cutting and processing center
of claim 4, wherein the pressing cylinder (96) com-
prises a cylindrical hole (961), a valve core shaft, an
upper piston (963), a lower piston (964), an upper
air chamber (965) and a lower air chamber (966),
where the cylindrical hole (961) is disposed inside
the die cutter fixing plate (10) and the valve core
shaft, the upper piston (963), the lower piston (964),
the upper air chamber (965) and the lower air cham-
ber (966) are disposed inside the cylindrical hole
(961); the upper piston (963) and the lower piston
(964) are disposed on the valve core shaft (962) re-
spectively, the upper air chamber (965) is disposed
between the upper piston (963) and the top wall of
the cylindrical hole (961), the lower air chamber (966)
is disposed between the upper piston (963) and the
lower piston (964), an upper air pipe connector (98)
and a lower air pipe connector (99) are disposed on
the die cutter fixing plate (10) respectively, the upper
air pipe connector (98) and the lower air pipe con-
nector (99) are in communication with the upper air
chamber (965) and the lower air chamber (966)
through an upper channel (967) and a lower channel
(968) disposed in the die cutter fixing plate (10), and
a stop washer is disposed on an inner wall of the
cylindrical hole (961) to limit a movement position of
the lower piston (964).

6. The high-speed smart cutting and processing center
of claim 4, wherein the movable limiting component
(97) comprises a first connection bar (971), a second
connection bar (972), a first rotary shaft (973), a sec-
ond rotary shaft (974), and a third rotary shaft (975),
the first rotary shaft (973) is fixed on the die cutter
fixing plate (10), the third rotary shaft (975) is fixed
on the left die pressing plate (94) or the right die
pressing plate (95), the first rotary shaft (973) is mov-
ably disposed in the middle of the first connection
bar (971), the second rotary shaft (974) movably con-
nects an end of the first connection bar (971) to an
end of the second connection bar (972), a blocking
portion (976) is disposed on the other end of the first
connection bar (971) to limit the die cutter (A), and
the other end of the second connection bar (972) is
movably connected with the third rotary shaft (975).

7. The high-speed smart cutting and processing center
of claim 4, wherein the fixed limiting component com-

prises a limiting block and a fastening bolt, the lim-
iting block limits the movement position of the die
cutter (A), and the fastening bolt fixes the limiting
block on a side surface of the die cutter fixing plate
(10).

8. The high-speed smart cutting and processing center
of claim 4, wherein limiting screws (92) are disposed
between the left die pressing plate (94)/the right die
pressing plate (95) and the die cutter fixing plate (10),
and the limiting screws are used to limit a maximum
distance between the left die pressing plate (94)/the
right die pressing plate (95) and the die cutter fixing
plate (10) respectively.

9. A method of changing a die cutter (A), which is used
on the high-speed smart cutting and processing
center as mentioned in claim 4 and comprises the
following steps:

at step 1, the rotary cutting head (8) is moved
from a working region in the middle of the work-
ing table (4) to be over the die cutter circulation
table (3); the movable limiting components (97)
of the clamping and limiting device (9) is moved
close to the die cutter magazine (2); the rotary
cutting head (8) drives the die cutter (A) to de-
scend to a position for changing the die cutter
(A); the pressing cylinders (96) drive the left die
pressing plate (94) and the right die pressing
plate (95) to move down respectively to enable
the movable limiting components (97) to be in
an unlocked state through linkage; the clamping
assembly (91) is in a released state, and the old
die cutter (A1) waits for being changed;
at step 2, the primary thrust cylinder (33) drives
the secondary thrust cylinder (38) and the hook
plate (39) to move from an initial position toward
the rotary cutting head (8); at the same time, the
secondary thrust cylinder (38) also drives the
hook plate (39) toward the rotary cutting head
(8) until the hook plate (39) is located below an
old die cutter (A1) to be changed; two lifting cyl-
inders (36) drive the secondary thrust cylinder
(38) and the hook plate (39) to move upward
through the cylinder connection plate (37) at the
same time until the pull hook (310) of the hook
plate (39) is inserted upward into the hook hole
(C) of the old die cutter (A1);
at step 3, the secondary thrust cylinder (38) and
the primary thrust cylinder (33) move toward the
die cutter magazine (2) at the same time; the old
die cutter (A1) is pulled out of the clamping and
limiting device (9) in a released state in step 1
and moved to a set position in the die cutter mag-
azine (2); next, two lifting cylinders (36) drive the
hook plate (39) to move down and then the sec-
ondary thrust cylinder (38) retreats to enable the
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hook plate (39) to leave the die cutter magazine
(2);
at step 4, the lifting device (23) in the die cutter
magazine (2) acts to move a new die cutter (A2)
to a proper position; the secondary thrust cylin-
der (38) moves again toward the die cutter mag-
azine (2), and the two lifting cylinders (36) lift the
hook plate (39) again until the pull hook (310) of
the hook plate (39) is inserted upward into the
hook hole (C) of the new die cutter (A2);
at step 5, the primary thrust cylinder (33) drives
the secondary thrust cylinder (38) and the hook
plate (39) toward the rotary cutting head (8); at
the same time, the secondary thrust cylinder
(38) also drives the hook plate (39) toward the
rotary cutting head (8) until the hook plate (39)
moves the new die cutter (A2) into the clamping
and limiting device (9) in a released state; the
new die cutter (A2) is stopped by the fixed lim-
iting component at the other side, and the clamp-
ing assembly (91) acts reversely to clamp the
new die cutter (A2); the pressing cylinders (96)
drive the left die pressing plate (94) and the right
die pressing plate (95) to move upward to enable
the movable limiting components (97) to be in a
limiting state through linkage; thus, the new die
cutter (A2) is clamped and limited; then, two lift-
ing cylinders (36) drive the hook plate (39) to
move down, and then the primary thrust cylinder
(33) and the second thrust cylinder (38) retreat
to their initial positions; the rotary cutting head
(8) is lifted up and returned to the working region
in the middle of the working table (4), thereby
completing the cycle of changing the die cutter
(A).

Patentansprüche

1. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum, aufweisend eine Schneide-
maschine (1), ein Stanzwerkzeug-Magazin (2) und
einen Stanzwerkzeug-Verfahrtisch (3), wobei die
Schneidemaschine (1) eine Maschinenbasis, einen
Arbeitstisch (4) und einen Querträger (5) aufweist,
wobei der Arbeitstisch (4) und der Querträger (5) auf
der Maschinenbasis angeordnet sind, Stempelgleit-
schienen (6) an dem Querträger (5) angeordnet sind,
dazupassende Stempelgleitsitze (7) jeweils an den
Stempelgleitschienen (6) angeordnet sind, ein Ro-
tationsschneidkopf (8) unter den Stempelgleitsitzen
(7) angeordnet ist, eine Stanzwerkzeug-Befesti-
gungsplatte (10) an dem unteren Ende des Rotati-
onsschneidkopfes (8) angeordnet ist, ein Stanz-
werkzeug (A) zum Schneiden und eine Stanzwerk-
zeug-Spann- und -Begrenzungsvorrichtung (9) an
dem unteren Ende des Rotationsschneidkopfes (8)
angeordnet sind, wobei der Stanzwerkzeug-Ver-

fahrtisch (3) auf der linken Seite des Arbeitstisches
(4) angeordnet ist, ein Ende des Stanzwerkzeug-
Verfahrtisches (3) mit dem Stanzwerkzeug-Magazin
(2) verbunden ist und das andere Ende mit dem Ar-
beitstisch (4) verbunden ist, das Stanzwerkzeug-
Magazin (2) einen Rahmen (21), ein Stanzwerk-
zeug-Lagerungsgestell (22) und eine Hebevorrich-
tung (23) aufweist, wobei das Stanzwerkzeug-Lage-
rungsgestell (22) und die Hebevorrichtung (23) in-
nerhalb des Rahmens (21) angeordnet sind, meh-
rere Stanzwerkzeuge (A) nach oben und nach unten
in verschiedenen Lagen in dem Stanzwerkzeug-La-
gerungsgestell (22) gestapelt sind, Führungssäulen
(25) an vier Ecken des Rahmens (21) angeordnet
sind, Führungshülsen (26), die gleitend mit den Füh-
rungssäulen (25) zusammenwirken, an dem Stanz-
werkzeug-Lagerungsgestell (22) angeordnet sind,
die Hebevorrichtung (23) das Stanzwerkzeug-Lage-
rungsgestell (22) antreibt, um sich entlang den Füh-
rungssäulen (25) nach oben und nach unten zu be-
wegen, die Hebevorrichtung (23) einen Motorgetrie-
bekasten (231) aufweist, der auf dem oberen Ende
des Rahmens (21) angeordnet ist, dadurch ge-
kennzeichnet, dass der Motorgetriebekasten (231)
mit einer doppelten Ausgangswelle, antreibenden
Riemenrädern (232), einer getriebenen Welle (233),
getriebenen Lagern (234), getriebenen Riemenrä-
dern (235) und Synchronriemen (236) versehen ist,
wobei zwei antreibende Riemenräder (232) jeweils
an beiden Enden der Ausgangswelle angeordnet
sind, zwei getriebene Lager (234) an einem unteren
Abschnitt des Rahmens (21) befestigt und unter dem
Stanzwerkzeug-Lagerungsgestell (22) angeordnet
sind, wobei die getriebene Welle (233) durch die
zwei getriebenen Lager (234) hindurch verläuft, die
getriebenen Riemenräder (235) an beiden Enden
der getriebenen Welle (233) angeordnet sind, die
antreibenden Riemenräder (232) die getriebenen
Riemenräder (235) durch die Synchronriemen (236)
antreiben, um sich zu drehen, wobei jeweils ein Syn-
chronriemen (236) auf der linken und der rechten
Seite des Rahmens (21) angeordnet ist und jeder
Synchronriemen (236) mit einer Stanzwerkzeugge-
stell-Befestigungsplatte (237) versehen ist, ein Ende
der Stanzwerkzeuggestell-Befestigungsplatte (237)
an dem Synchronriemen (236) befestigt ist und das
andere Ende an dem Stanzwerkzeug-Lagerungsge-
stell (22) auf dieser Seite befestigt ist, wobei mehrere
Gleitbahnen (27) zum Anordnen der Stanzwerkzeu-
ge (A) nach oben und nach unten jeweils auf der
linken und der rechten Seite des Stanzwerkzeug-
Lagerungsgestells (22) angeordnet sind, eine Stanz-
werkzeug-Verriegelungsvorrichtung (28) zum Posi-
tionieren der Stanzwerkzeuge (A) in den Gleitbah-
nen (27) auf der rechten Seite des Stanzwerkzeug-
Lagerungsgestells (22) angeordnet ist, die Stanz-
werkzeug-Verriegelungsvorrichtung (28) einen Ver-
riegelungszylinder (281), eine Verriegelungsbetäti-
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gungsstange (282), Verriegelungslager (283), An-
triebsstangen (284), Verriegelungsstangen (285),
Verriegelungsstangen-Rotationswellen (286) und
eine Rotationswellen-Befestigungsstange (287) auf-
weist, der Verriegelungszylinder (281) an einem
oberen Abschnitt des Stanzwerkzeug-Lagerungs-
gestells (22) befestigt ist, die Verriegelungsbetäti-
gungsstange (282) fest mit einer Ausgangswelle des
Verriegelungszylinders (281) verbunden ist, die Ver-
riegelungsbetätigungsstange (282) durch zwei Ver-
riegelungslager (283) hindurch verläuft, die an dem
Stanzwerkzeug-Lagerungsgestell (22) befestigt
sind und jeweils beide Enden der Verriegelungsbe-
tätigungsstange (282) in Position halten, die Verrie-
gelungsbetätigungsstange (282) entlang den Verrie-
gelungslagern (283) unter der Antriebskraft des Ver-
riegelungszylinders (281) nach oben und nach unten
geschoben wird, die Rotationswellen-Befestigungs-
stange (287) auf einer Seite des Stanzwerkzeug-La-
gerungsgestells (22) befestigt ist, die Rotationswel-
len-Befestigungsstange (287) mit mehreren Aus-
nehmungslöchern (2871) versehen ist, wobei jedes
einer Anordnungsposition der jeweiligen Stanzwerk-
zeuglage entspricht, die Antriebsstangen (284), die
Verriegelungsstangen (285) und die Verriegelungs-
stangen-Rotationswellen (286) auf einer Seite der
Anordnungsposition jeder Stanzwerkzeuglage je-
weils als Sätze angeordnet sind, die Verriegelungs-
stange mit einem taillenförmigen Loch (2851), einem
Rotationswellenloch (2852) bzw. einem bogenförmi-
gen Abschnitt (2853) versehen ist, die Verriege-
lungsstangen-Rotationswellen (286) durch die Ro-
tationswellen-Befestigungsstange (287) und die Ro-
tationswellenlöcher (2852) der Verriegelungsstan-
gen (285) hindurch verlaufen, um die Verriegelungs-
stangen (285) in den Verriegelungsstangen-Aus-
nehmungslöchern (2871) beweglich zu verbinden,
ein Ende der Antriebsstangen (284) an den Verrie-
gelungsstangen (285) befestigt ist und das andere
Ende beweglich in die taillenförmigen Löcher (2851)
der Verriegelungsstangen (285) eingeführt ist, die
bogenförmigen Abschnitte (2853) der Verriege-
lungsstangen (285) in Begrenzungsnuten (B) von
Seitenkanten der Stanzwerkzeuge (A) gepasst sind,
die Verriegelungsbetätigungsstange (282) nach
oben und nach unten gleitet, um so durch die An-
triebsstangen (284) die Verriegelungsstangen (285)
anzutreiben, um sich um die Verriegelungsstangen-
Rotationswellen (286) zu drehen.

2. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 1, wobei die
Verriegelungsbetätigungsstange (282) mit einem
Kontaktblock (288) versehen ist, ein oberer Verfahr-
wegschalter (210) und ein unterer Verfahrwegschal-
ter (211), die mit dem Kontaktblock (288) zusam-
menwirken, jeweils an dem Rahmen (21) angeord-
net sind, und ein Stoppschalter (214), der durch das

Stanzwerkzeug-Lagerungsgestell (22) ausgelöst
wird, an dem Rahmen (21) angeordnet ist.

3. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 1, wobei der
Stanzwerkzeug-Verfahrtisch (3) zwei Laufbahnplat-
ten (31), eine Zylindermontageplatte (32), einen pri-
mären Schiebezylinder (33), eine Schiebegleitschi-
ene (34), einen Schiebeblock (35), zwei Hubzylinder
(36), eine Zylinderverbindungsplatte (37), einen se-
kundären Schiebezylinder (38) und eine Hakenplat-
te (39) mit einem Zughaken (310) aufweist, ein Ende
der zwei Laufbahnplatten (31) mit dem Stanzwerk-
zeug-Magazin (2) verbunden ist und das andere En-
de mit dem Arbeitstisch (4) verbunden ist, die zwei
Laufbahnplatten (31) links und rechts getrennt sind,
um einen Kanal für das Stanzwerkzeug zu bilden,
um in das Stanzwerkzeug-Magazin (2) einzutreten
oder daraus auszutreten, die Zylindermontageplatte
(32) auf dem Arbeitstisch (4) befestigt ist, der primäre
Schiebezylinder (33) und die Schiebegleitschiene
(34) auf der Zylindermontageplatte (32) befestigt
sind, die zwei Hubzylinder (36) jeweils an der linken
bzw. der rechten Seite des Schiebeblocks (35) be-
festigt sind, die Zylinderverbindungsplatte (37) je-
weils mit Zylinderstangen der zwei Hubzylinder (36)
verbunden ist, der sekundäre Schiebezylinder (38)
auf der Zylinderverbindungsplatte (37) befestigt ist,
die Hakenplatte (39) an einer Zylinderstange des se-
kundären Schiebezylinders (38) angeordnet ist, der
primäre Schiebezylinder (33) durch den Schiebe-
block (35) die zwei Hubzylinder (36), die Zylinder-
verbindungsplatte (37), den sekundären Schiebe-
zylinder (38) und die Hakenplatte (39) antreibt, um
sich gleichzeitig entlang der Schiebegleitschiene
(34) hin und her zu bewegen.

4. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 3, wobei die
Spann- und Begrenzungsvorrichtung (9) eine Span-
nanordnung (91) und eine Begrenzungsanordnung
aufweist und an der Stanzwerkzeug-Befestigungs-
platte (10) der Schneidmaschine (1) angebracht ist,
die Spannanordnung (91) eine linke Werkzeugan-
druckplatte (94), eine rechte Werkzeugandruckplat-
te (95) und Druckzylinder (96) aufweist, zwei Druck-
zylinder (96) auf der rechten bzw. der linken Seite
der Stanzwerkzeug-Befestigungsplatte (10) ange-
ordnet sind und gleichzeitig wirken, um das Stanz-
werkzeug (A) anzudrücken oder zu lösen, die linke
Werkzeugandruckplatte (94) und die rechte Werk-
zeugandruckplatte (95) auf der linken bzw. der rech-
ten Seitenkante einer unteren Oberfläche der Stanz-
werkzeug-Befestigungsplatte (10) angeordnet sind,
die Druckzylinder (96) innerhalb der Stanzwerk-
zeug-Befestigungsplatte (10) angeordnet sind und
die linke Werkzeugandruckplatte (94) bzw. die rech-
te Werkzeugandruckplatte (95) antreiben, um das
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Stanzwerkzeug (A) fest gegen die untere Oberfläche
der Stanzwerkzeug-Befestigungsplatte (10) zu drü-
cken, die Begrenzungsanordnung vordere Begren-
zungskomponenten und hintere Begrenzungskom-
ponenten aufweist, die an vorder- und rückseitigen
Oberflächen der Stanzwerkzeug-Befestigungsplat-
te (10) angeordnet sind, mindestens eine der vorde-
ren Begrenzungskomponente und der hinteren Be-
grenzungskomponente eine bewegliche Begren-
zungskomponente (97) ist und die andere eine fest-
stehende Begrenzungskomponente oder bewegli-
che Begrenzungskomponente (97) ist, und die be-
weglichen Begrenzungskomponenten (97) Be-
grenzen für die vorder- und die rückseitige Oberflä-
che des Stanzwerkzeugs (A) in Verbindung mit der
linken Werkzeugandruckplatte (94) oder der rechten
Werkzeugandruckplatte (95) durchführen.

5. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 4, wobei der
Druckzylinder (96) ein zylindrisches Loch (961), eine
Ventilkernwelle, einen oberen Kolben (963), einen
unteren Kolben (964), eine obere Luftkammer (965)
und eine untere Luftkammer (966) aufweist, wobei
das zylindrische Loch (961) innerhalb der Stanz-
werkzeug-Befestigungsplatte (10) angeordnet ist
und die Ventilkernwelle, der obere Kolben (963), der
untere Kolben (964), die obere Luftkammer (965)
und die untere Luftkammer (966) innerhalb des zy-
lindrischen Lochs (961) angeordnet sind; der obere
Kolben (963) und der untere Kolben (964) jeweils
auf der Ventilkernwelle (962) angeordnet sind, die
obere Luftkammer (965) zwischen dem oberen Kol-
ben (963) und der oberen Wand des zylindrischen
Lochs (961) angeordnet ist, die untere Luftkammer
(966) zwischen dem oberen Kolben (963) und dem
unteren Kolben (964) angeordnet ist, ein oberer Luft-
rohrverbinder (98) und ein unterer Luftrohrverbinder
(99) jeweils auf der Stanzwerkzeug-Befestigungs-
platte (10) angeordnet sind, der obere Luftrohrver-
binder (98) und der untere Luftrohrverbinder (99) mit
der oberen Luftkammer (965) und der unteren Luft-
kammer (966) durch einen oberen Kanal (967) und
einen unteren Kanal (968), die in der Stanzwerk-
zeug-Befestigungsplatte (10) angeordnet sind, in
Verbindung stehen, und eine Anschlagscheibe an
einer inneren Wand des zylindrischen Lochs (961)
angeordnet ist, um eine Bewegungsposition des un-
teren Kolbens (964) zu begrenzen.

6. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 4, wobei die
bewegliche Begrenzungskomponente (97) einen
ersten Verbindungsstab (971), einen zweiten Ver-
bindungsstab (972), eine erste Rotationswelle (973),
eine zweite Rotationswelle (974) und eine dritte Ro-
tationswelle (975) aufweist, die erste Rotationswelle
(973) an der Stanzwerkzeug-Befestigungsplatte

(10) befestigt ist, die dritte Rotationswelle (975) an
der linken Werkzeugandruckplatte (94) oder der
rechten Werkzeugandruckplatte (95) befestigt ist,
die erste Rotationswelle (973) beweglich in der Mitte
des ersten Verbindungsstabs (971) angeordnet ist,
die zweite Rotationswelle (974) ein Ende des ersten
Verbindungsstabs (971) mit einem Ende des zwei-
ten Verbindungsstabs (972) beweglich verbindet,
ein Blockierabschnitt (976) an dem anderen Ende
des ersten Verbindungsstabs (971) angeordnet ist,
um das Stanzwerkzeug (A) zu begrenzen, und das
andere Ende des zweiten Verbindungsstabs (972)
mit der dritten Rotationswelle (975) beweglich ver-
bunden ist.

7. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 4, wobei die
feststehende Begrenzungskomponente einen Be-
grenzungsblock und eine Befestigungsschraube
aufweist, der Begrenzungsblock die Bewegungspo-
sition des Stanzwerkzeugs (A) begrenzt, und die Be-
festigungsschraube den Begrenzungsblock an einer
Seitenoberfläche der Stanzwerkzeug-Befestigungs-
platte (10) befestigt.

8. Intelligentes Hochgeschwindigkeits-Schneide- und
Bearbeitungszentrum nach Anspruch 4, wobei Be-
grenzungsschrauben (92) zwischen der linken
Werkzeugandruckplatte (94)/der rechten Werk-
zeugandruckplatte (95) und der Stanzwerkzeug-Be-
festigungsplatte (10) angeordnet sind und die Be-
grenzungsschrauben dazu verwendet werden, ei-
nen maximalen Abstand zwischen jeweils der linken
Werkzeugandruckplatte (94)/der rechten Werk-
zeugandruckplatte (95) und der Stanzwerkzeug-Be-
festigungsplatte (10) zu begrenzen.

9. Verfahren zum Wechseln eines Stanzwerkzeugs
(A), das bei dem in Anspruch 4 genannten intelligen-
ten Hochgeschwindigkeits-Schneid- und Bearbei-
tungszentrum angewandt wird und folgende Schritte
umfasst:

bei Schritt 1 wird der Rotationsschneidkopf (8)
von einem Arbeitsbereich in der Mitte des Ar-
beitstisches (4) so bewegt, dass er sich über
dem Stanzwerkzeug-Verfahrtisch (3) befindet;
die beweglichen Begrenzungskomponenten
(97) der Spann- und Begrenzungsvorrichtung
(9) werden in die Nähe des Stanzwerkzeug-Ma-
gazins (2) bewegt; der Rotationsschneidkopf (8)
treibt das Stanzwerkzeug (A) so an, dass es sich
in eine Position zum Wechseln des Stanzwerk-
zeugs (A) abwärts bewegt; die Druckzylinder
(96) treiben die linke Werkzeugandruckplatte
(94) und die rechte Werkzeugandruckplatte (95)
so an, dass sie sich jeweils abwärts bewegen,
um zu ermöglichen, dass sich die beweglichen
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Begrenzungskomponenten (97) in einem entrie-
gelten Zustand durch Verbindung befinden; die
Spannanordnung (91) befindet sich in einem ge-
lockerten Zustand, und das alte Stanzwerkzeug
(A1) wartet darauf, gewechselt zu werden;
bei Schritt 2 treibt der primäre Schiebezylinder
(33) den sekundären Schiebezylinder (38) und
die Hakenplatte (39) an, um sich von einer Aus-
gangsposition in Richtung des Rotations-
schneidkopfes (8) zu bewegen; gleichzeitig
treibt auch der sekundäre Schiebezylinder (38)
die Hakenplatte (39) in Richtung des Rotations-
schneidkopfes (8), bis die Hakenplatte (39) un-
ter einem zu wechselnden alten Stanzwerkzeug
(A1) positioniert ist; zwei Hubzylinder (36) trei-
ben den sekundären Schiebezylinder (38) und
die Hakenplatte (39) an, um sich gleichzeitig
durch die Zylinderverbindungsplatte (37) auf-
wärts zu bewegen, bis der Zughaken (310) der
Hakenplatte (39) aufwärts in das Hakenloch (C)
des alten Stanzwerkzeugs (A1) eingeführt wur-
de;
bei Schritt 3 bewegen sich der sekundäre Schie-
bezylinder (38) und der primäre Schiebezylinder
(33) gleichzeitig in Richtung des Stanzwerk-
zeug-Magazins (2); das alte Stanzwerkzeug
(A1) wird aus der Spann- und Begrenzungsvor-
richtung (9) in einem in Schritt 1 gelockerten Zu-
stand herausgezogen und zu einer eingestellten
Position in dem Stanzwerkzeug-Magazin (2) be-
wegt; als nächstes treiben zwei Hubzylinder (36)
die Hakenplatte (39) an, um sich abwärts zu be-
wegen, und dann bewegt sich der sekundäre
Schiebezylinder (38) zurück, um zu ermögli-
chen, dass die Hakenplatte (39) das Stanzwerk-
zeug-Magazin (2) verlässt;
bei Schritt 4 wirkt die Hebevorrichtung (23) in
dem Stanzwerkzeug-Magazin (2) so, dass sie
ein neues Stanzwerkzeug (A2) zu einer geeig-
neten Position bewegt; der sekundäre Schiebe-
zylinder (38) bewegt sich wieder in Richtung des
Stanzwerkzeug-Magazins (2), und die zwei
Hubzylinder (36) heben die Hakenplatte (39)
wieder an, bis der Zughaken (310) der Haken-
platte (39) nach oben in das Hakenloch (C) des
neuen Stanzwerkzeugs (A2) eingeführt wurde;
bei Schritt 5 treibt der primäre Schiebezylinder
(33) den sekundären Schiebezylinder (38) und
die Hakenplatte (39) in Richtung des Rotations-
schneidkopfes (8) an; gleichzeitig treibt auch der
sekundäre Schiebezylinder (38) die Hakenplat-
te (39) in Richtung des Rotationsschneidkopfes
(8) an, bis die Hakenplatte (39) das neue Stanz-
werkzeug (A2) in die Spann- und Begrenzungs-
vorrichtung (9) in einem gelockerten Zustand
bewegt; das neue Stanzwerkzeug (A2) wird
durch die feststehende Begrenzungskompo-
nente auf der anderen Seite gestoppt, und die

Spannanordnung (91) wirkt in umgekehrter Wei-
se, um das neue Stanzwerkzeug (A2) einzu-
spannen; die Druckzylinder (96) treiben die linke
Werkzeugandruckplatte (94) und die rechte
Werkzeugandruckplatte (95) an, um sich auf-
wärts zu bewegen, um zu ermöglichen, dass die
beweglichen Begrenzungskomponenten (97)
durch Verbindung in einem begrenzenden Zu-
stand sind; somit ist das neue Stanzwerkzeug
(A2) eingespannt und begrenzt; dann treiben
zwei Hubzylinder (36) die Hakenplatte (39) an,
um sich abwärts zu bewegen, und dann bewe-
gen sich der primäre Schiebezylinder (33) und
der sekundäre Schiebezylinder (38) in ihre Aus-
gangspositionen zurück; der Rotationsschneid-
kopf (8) wird angehoben und zu dem Arbeitsbe-
reich in der Mitte des Arbeitstisches (4) zurück
bewegt, wodurch der Zyklus des Wechselns des
Stanzwerkzeugs (A) abgeschlossen ist.

Revendications

1. Centre de découpe et d’usinage intelligent à haute
vitesse, comprenant une machine à découper (1),
un chargeur d’emporte-pièces (2) et une table de
déplacement d’emporte-pièces (3), dans lequel la
machine à découper (1) inclut une base de machine,
une table de travail (4) et une barre transversale (5),
où la table de travail (4) et la barre transversale (5)
sont disposées sur la base de machine, des rails de
coulissement à poinçons (6) sont disposés sur la bar-
re transversale (5), des sièges de coulissement à
poinçons (7) correspondants sont disposés sur les
rails de coulissement à poinçons (6) respectivement,
une tête de découpe rotative (8) est disposée sous
les sièges de coulissement à poinçons (7), une pla-
que de fixation d’emporte-pièces (10) est disposée
sur le bas de la tête de découpe rotative (8), un em-
porte-pièce (A) de découpe et un dispositif de limi-
tation et de serrage d’emporte-pièces (9) sont dis-
posés sur le bas de la tête de découpe rotative (8),
la table de déplacement d’emporte-pièces (3) se
trouve sur le côté gauche de la table de travail (4),
une extrémité de la table de déplacement d’emporte-
pièces (3) est reliée au chargeur d’emporte-pièces
(2) et l’autre extrémité est reliée à la table de travail
(4), le chargeur d’emporte-pièces (2) comprend un
cadre (21), un support de stockage d’emporte-piè-
ces (22) et un dispositif de levage (23), où le support
de stockage d’emporte-pièces (22) et le dispositif de
levage (23) sont disposés dans le cadre (21), une
pluralité d’emporte-pièces (A) sont empilés de haut
en bas dans différentes couches dans le support de
stockage d’emporte-pièces (22), des colonnes de
guidage (25) sont disposées aux quatre coins du ca-
dre (21), des manchons de guidage (26) coopérant
de façon coulissante avec les colonnes de guidage
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(25) sont disposés sur le support de stockage d’em-
porte-pièces (22), le dispositif de levage (23) entraî-
ne le support de stockage d’emporte-pièces (22) en
déplacement vers le haut et vers le bas le long des
colonnes de guidage (25), le dispositif de levage (23)
comprend une boîte de transmission de moteur
(231) disposée en haut du cadre (21), caractérisé
en ce que la boîte de transmission de moteur (231)
est dotée d’un arbre à double sortie, de roues de
courroie d’entraînement (232), d’un arbre entraîné
(233), de paliers entraînés (234), de roues de cour-
roie entraînées (235) et de courroies synchrones
(236), dans lequel deux roues de courroie d’entraî-
nement (232) sont disposées respectivement aux
deux extrémités de l’arbre de sortie, deux paliers en-
traînés (234) sont fixés à une partie inférieure du
cadre (21) et situés sous le support de stockage
d’emporte-pièces (22), dans lequel l’arbre entraîné
(233) pénètre à travers les deux paliers entraînés
(234), les roues de courroie entraînées (235) sont
disposées aux deux extrémités de l’arbre entraîné
(233), les roues de courroie d’entraînement (232)
entraînent les roues de courroie entraînées (235) en
rotation par le biais des courroies synchrones (236),
dans lequel une courroie synchrone (236) est dispo-
sée sur des côtés gauche et droit du cadre (21) res-
pectivement, et chaque courroie synchrone (236) est
dotée d’une plaque de fixation de support d’emporte-
pièces (237), une extrémité de la plaque de fixation
de support d’emporte-pièces (237) est fixée à la
courroie synchrone (236), et l’autre extrémité est
fixée au support de stockage d’emporte-pièces (22)
sur ce côté, dans lequel une pluralité de voies de
coulissement (27) destinées au placement des em-
porte-pièces (A) sont disposées de haut en bas sur
les côtés gauche et droit du support de stockage
d’emporte-pièces (22) respectivement, un dispositif
de verrouillage d’emporte-pièces (28) pour le posi-
tionnement des emporte-pièces (A) dans les voies
de coulissement (27) est disposé sur le côté droit du
support de stockage d’emporte-pièces (22), le dis-
positif de verrouillage d’emporte-pièces (28) com-
prend un cylindre de verrouillage (281), une tige
d’actionnement de verrouillage (282), des paliers de
verrouillage (283), des tiges d’entraînement (284),
des tiges de verrouillage (285), des arbres rotatifs
de tige de verrouillage (286), et une tige de fixation
d’arbre rotatif (287), le cylindre de verrouillage (281)
est fixé à une partie supérieure du support de stoc-
kage d’emporte-pièces (22), la tige d’actionnement
de verrouillage (282) est reliée fixement à un arbre
de sortie du cylindre de verrouillage (281), la tige
d’actionnement de verrouillage (282) pénètre à tra-
vers deux paliers de verrouillage (283), lesquels sont
fixés au support de stockage d’emporte-pièces (22)
et situés respectivement aux deux extrémités de la
tige d’actionnement de verrouillage (282), la tige
d’actionnement de verrouillage (282) coulisse de

haut en bas le long des paliers de verrouillage (283)
sous l’entraînement du cylindre de verrouillage
(281), la tige de fixation d’arbre rotatif (287) est fixée
sur un côté du support de stockage d’emporte-piè-
ces (22), la tige de fixation d’arbre rotatif (287) est
dotée d’une pluralité de trous d’évitement (2871) cor-
respondant respectivement à une position de place-
ment de chaque couche d’emporte-pièces, les tiges
d’entraînement (284), les tiges de verrouillage (285)
et les arbres rotatifs de tige de verrouillage (286)
sont disposés sur un côté de la position de placement
de chaque couche d’emporte-pièces respective-
ment par jeux, la tiges de verrouillage est dotée d’un
trou cintré (2851), d’un trou d’arbre rotatif (2852) et
d’une partie arquée (2853) respectivement, les ar-
bres rotatifs de tige de verrouillage (286) pénètrent
à travers la tige de fixation d’arbre rotatif (287) et les
trous d’arbre rotatif (2852) des tiges de verrouillage
(285) pour relier les tiges de verrouillage (285) de
façon mobile dans les trous d’évitement de tige de
verrouillage (2871), une extrémité des tiges d’entraî-
nement (284) est fixée aux tiges de verrouillage
(285), et l’autre extrémité est insérée de façon mobile
dans les trous cintrés (2851) des tiges de verrouilla-
ge (285), les parties arquées (2853) des tiges de
verrouillage (285) sont ajustées dans des rainures
de limitation (B) de bords latéraux des emporte-piè-
ces (A), la tige d’actionnement de verrouillage (282)
coulisse vers le haut et le bas, de manière à entraîner
les tiges de verrouillage (285) en rotation autour des
arbres rotatifs de tige de verrouillage (286) à travers
les tiges d’entraînement (284).

2. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 1, dans lequel la tige
d’actionnement de verrouillage (282) est dotée d’un
bloc de contact (288), un commutateur de déplace-
ment supérieur (210) et un commutateur de dépla-
cement inférieur (211) coopérant avec le bloc de
contact (288) sont disposés respectivement sur le
cadre (21), et un commutateur d’arrêt (214) déclen-
ché par le support de stockage d’emporte-pièces
(22) est disposé sur le cadre (21).

3. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 1, dans lequel la table
de déplacement d’emporte-pièces (3) comprend
deux plaques de chemin de roulement (31), une pla-
que de montage de cylindre (32), un cylindre de
poussée primaire (33), un rail de coulissement de
poussée (34), un bloc de poussée (35), deux cylin-
dres de levage (36), une plaque de connexion de
cylindre (37), un cylindre de poussée secondaire
(38), et une plaque à crochet (39) avec un crochet
de traction (310), une extrémité des deux plaques
de chemin de roulement (31) est reliée au chargeur
d’emporte-pièces (2), et l’autre extrémité est reliée
à la table de travail (4), les deux plaques de chemin
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de roulement (31) sont séparées à gauche et à droite
pour former un canal permettant aux emporte-pièces
d’entrer dans le chargeur d’emporte-pièces (2) ou
de sortir de celui-ci, la plaque de montage de cylindre
(32) est fixée à la table de travail (4), le cylindre de
poussée primaire (33) et le rail de coulissement de
poussée (34) sont fixés à la plaque de montage de
cylindre (32), les deux cylindres de levage (36) sont
fixés respectivement sur les côtés gauche et droit
du bloc de poussée (35), la plaque de connexion de
cylindre (37) est reliée aux tiges de cylindre des deux
cylindres de levage (36) respectivement, le cylindre
de poussée secondaire (38) est fixé à la plaque de
connexion de cylindre (37), la plaque à crochet (39)
est disposée sur une tige de cylindre du cylindre de
poussée secondaire (38), le cylindre de poussée pri-
maire (33) entraîne, par le biais du bloc de poussée
(35), les deux cylindres de levage (36), la plaque de
connexion de cylindre (37), le cylindre de poussée
secondaire (38) et la plaque à crochet (39) de ma-
nière à ce qu’ils effectuent un mouvement alternatif
le long du rail de coulissement de poussée (34) si-
multanément.

4. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 3, dans lequel le dis-
positif de limitation et de serrage d’emporte-pièces
(9) comprend un ensemble de serrage (91) et un
ensemble de limitation et est monté sur la plaque de
fixation d’emporte-pièces (10) de la machine à dé-
couper (1), l’ensemble de serrage (91) comprend
une plaque de pression d’emporte-pièces de gauche
(94), une plaque de pression d’emporte-pièces de
droite (95) et des cylindres de pression (96), deux
cylindres de pression (96) sont disposés sur les cô-
tés gauche et droit de la plaque de fixation d’empor-
te-pièces (10) respectivement et agissent simulta-
nément pour presser ou relâcher l’emporte-pièce
(A), la plaque de pression d’emporte-pièces de gau-
che (94) et la plaque de pression d’emporte-pièces
de droite (95) sont disposées sur les bords latéraux
gauche et droit d’une surface inférieure de la plaque
de fixation d’emporte-pièces (10) respectivement,
les cylindres de pression (96) sont disposés à l’inté-
rieur de la plaque de fixation d’emporte-pièces (10)
et entraînent la plaque de pression d’emporte-pièces
de gauche (94) et la plaque de pression d’emporte-
pièces de droite (95) respectivement de manière à
ce qu’elles pressent l’emporte-pièce (A) étroitement
contre la surface inférieure de la plaque de fixation
d’emporte-pièces (10), l’ensemble de limitation com-
prend des composants de limitation avant et des
composants de limitation arrière situés sur des sur-
faces latérales avant et arrière de la plaque de fixa-
tion d’emporte-pièces (10), l’un au moins parmi le
composant de limitation avant et le composant de
limitation arrière est un composant de limitation mo-
bile (97) et l’autre est un composant de limitation fixe

ou un composant de limitation mobile (97), et les
composants de limitation mobiles (97) assurent une
limitation pour les surfaces latérales avant et arrière
de l’emporte-pièce (A) en liaison avec la plaque de
pression d’emporte-pièces de gauche (94) ou la pla-
que de pression d’emporte-pièces de droite (95).

5. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 4, dans lequel le cy-
lindres de pression (96) comprend un trou cylindri-
que (961), un arbre de noyau de soupape, un piston
supérieur (963), un piston inférieur (964), une cham-
bre à air supérieure (965) et une chambre à air infé-
rieure (966), où le trou cylindrique (961) est disposé
à l’intérieur de la plaque de fixation d’emporte-pièces
(10) et l’arbre de noyau de soupape, le piston supé-
rieur (963), le piston inférieur (964), la chambre à air
supérieure (965) et la chambre à air inférieure (966)
sont disposés à l’intérieur du trou cylindrique (961) ;
le piston supérieur (963) et le piston inférieur (964)
sont disposés sur l’arbre de noyau de soupape (962)
respectivement, la chambre à air supérieure (965)
est disposée entre le piston supérieur (963) et la pa-
roi supérieure du trou cylindrique (961), la chambre
à air inférieure (966) est disposée entre le piston
supérieur (963) et le piston inférieur (964), un rac-
cord de tuyau d’air supérieur (98) et un raccord de
tuyau d’air inférieur (99) sont disposés sur la plaque
de fixation d’emporte-pièces (10) respectivement, le
raccord de tuyau d’air supérieur (98) et le raccord
de tuyau d’air inférieur (99) sont en communication
avec la chambre à air supérieure (965) et la chambre
à air inférieure (966) par le biais d’un canal supérieur
(967) et d’un canal inférieur (968) disposés dans la
plaque de fixation d’emporte-pièces (10), et une ron-
delle d’arrêt est disposée sur une paroi intérieure du
trou cylindrique (961) pour limiter une position de
déplacement du piston inférieur (964).

6. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 4, dans lequel le com-
posant de limitation mobile (97) comprend une pre-
mière barre de liaison (971), une deuxième barre de
liaison (972), un premier arbre rotatif (973), un
deuxième arbre rotatif (974) et un troisième arbre
rotatif (975), le premier arbre rotatif (973) est fixé à
la plaque de fixation d’emporte-pièces (10), le troi-
sième arbre rotatif (975) est fixé à la plaque de pres-
sion d’emporte-pièces de gauche (94) ou à la plaque
de pression d’emporte-pièces de droite (95), le pre-
mier arbre rotatif (973) est disposé de façon mobile
au milieu de la première barre de liaison (971), le
deuxième arbre rotatif (974) relie de façon mobile
une extrémité de la première barre de liaison (971)
à une extrémité de la deuxième barre de liaison
(972), une partie de blocage (976) est disposée à
l’autre extrémité de la première barre de liaison (971)
pour limiter l’emporte-pièce (A), et l’autre extrémité
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de la deuxième barre de liaison (972) est reliée de
façon mobile au troisième arbre rotatif (975).

7. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 4, dans lequel le com-
posant de limitation fixe comprend un bloc de limi-
tation et un boulon de fixation, le bloc de limitation
limite la position de déplacement de l’emporte-pièce
(A), et le boulon de fixation fixe le bloc de limitation
à une surface latérale de la plaque de fixation d’em-
porte-pièces (10).

8. Centre de découpe et d’usinage intelligent à haute
vitesse selon la revendication 4, dans lequel des vis
de limitation (92) sont disposées entre le plaque de
pression d’emporte-pièces de gauche (94)/la plaque
de pression d’emporte-pièces de droite (95) et la pla-
que de fixation d’emporte-pièces (10), et les vis de
limitation sont utilisées pour limiter une distance
maximale entre la plaque de pression d’emporte-piè-
ces de gauche (94)/la plaque de pression d’emporte-
pièces de droite (95) et la plaque de fixation d’em-
porte-pièces (10) respectivement.

9. Procédé de remplacement d’un emporte-pièce (A),
lequel est utilisé sur le centre de découpe et d’usi-
nage intelligent à haute vitesse selon la revendica-
tion 4 et comprend les étapes suivantes :

dans l’étape 1, la tête de découpe rotative (8)
est déplacée à partir d’une région de travail au
milieu de la table de travail (4) pour se retrouver
au-dessus de la table de déplacement d’empor-
te-pièces (3) ; les composants de limitation mo-
biles (97) du dispositif de limitation et de serrage
d’emporte-pièces (9) sont déplacés à proximité
du chargeur d’emporte-pièces (2) ; la tête de dé-
coupe rotative (8) entraîne l’emporte-pièce (A)
en descente vers une position permettant le
remplacement de l’emporte-pièce (A) ; les cy-
lindres de pression (96) entraînent la plaque de
pression d’emporte-pièces de gauche (94) et la
plaque de pression d’emporte-pièces de droite
(95) en déplacement vers le bas respectivement
pour permettre aux composants de limitation
mobiles (97) de se trouver dans un état déver-
rouillé par liaison ; l’ensemble de serrage (91)
est dans un état relâché, et l’ancien emporte-
pièce (A1) attend d’être remplacé ;
dans l’étape 2, le cylindre de poussée primaire
(33) entraîne le cylindre de poussée secondaire
(38) et la plaque à crochet (39) en déplacement
à partir d’une position initiale vers la tête de dé-
coupe rotative (8) ; simultanément, le cylindre
de poussée secondaire (38) entraîne également
la plaque à crochet (39) vers la tête de découpe
rotative (8) jusqu’à ce que la plaque à crochet
(39) se trouve sous un ancien emporte-pièce

(A1) à remplacer ; deux cylindres de levage (36)
entraînent le cylindre de poussée secondaire
(38) et la plaque à crochet (39) en déplacement
vers le haut à travers la plaque de connexion de
cylindre (37) simultanément jusqu’à l’insertion
du crochet de traction (310) de la plaque à cro-
chet (39) vers le haut dans le trou de crochet
(C) de l’ancien emporte-pièce (A1) ;
dans l’étape 3, le cylindre de poussée secon-
daire (38) et le cylindre de poussée primaire (33)
se déplacent simultanément vers le chargeur
d’emporte-pièces (2) ; l’ancien emporte-pièce
(A1) est retiré du dispositif de limitation et de
serrage d’emporte-pièces (9) dans un état relâ-
ché dans l’étape 1 et déplacé vers une position
définie dans le chargeur d’emporte-pièces (2) ;
ensuite, deux cylindres de levage (36) entraî-
nent la plaque à crochet (39) en déplacement
vers le bas et puis le cylindre de poussée se-
condaire (38) recule pour permettre à la plaque
à crochet (39) de quitter le chargeur d’emporte-
pièces (2) ;
dans l’étape 4, le dispositif de levage (23) dans
le chargeur d’emporte-pièces (2) agit pour dé-
placer un nouvel emporte-pièce (A2) vers une
position propre ; le cylindre de poussée secon-
daire (38) se déplace à nouveau vers le char-
geur d’emporte-pièces (2), et les deux cylindres
de levage (36) relèvent à nouveau la plaque à
crochet (39) jusqu’à l’insertion du crochet de
traction (310) de la plaque à crochet (39) vers
le haut dans le trou de crochet (C) du nouvel
emporte-pièce (A2) ;
dans l’étape 5, le cylindre de poussée primaire
(33) entraîne le cylindre de poussée secondaire
(38) et la plaque à crochet (39) vers la tête de
découpe rotative (8) ; simultanément, le cylindre
de poussée secondaire (38) entraîne également
la plaque à crochet (39) vers la tête de découpe
rotative (8) jusqu’à ce que la plaque à crochet
(39) déplace le nouvel emporte-pièce (A2) dans
le dispositif de limitation et de serrage d’empor-
te-pièces (9) dans un état relâché ; le nouvel
emporte-pièce (A2) est arrêté par le composant
de limitation fixe de l’autre côté, et l’ensemble
de serrage (91) agit inversement pour serrer le
nouvel emporte-pièce (A2) ; les cylindres de
pression (96) entraînent la plaque de pression
d’emporte-pièces de gauche (94) et la plaque
de pression d’emporte-pièces de droite (95) en
déplacement vers le haut pour permettre aux
composants de limitation mobiles (97) de se
trouver dans un état de limitation par liaison ;
ainsi, le nouvel emporte-pièce (A2) est serré et
limité ; ensuite, deux cylindres de levage (36)
entraînent la plaque à crochet (39) en déplace-
ment vers le bas, et puis le cylindre de poussée
primaire (33) et le cylindre de poussée secon-
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daire (38) reculent vers leurs positions initiales ;
la tête de découpe rotative (8) est relevée et
renvoyée vers la région de travail au milieu de
la table de travail (4), achevant ainsi le cycle de
remplacement de l’emporte-pièce (A).
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