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Description
Field of the Invention

[0001] The present invention relates to a work piece
machining and accumulation device for using a work
piece machining device such as a punch press machine
or a laser machining device to cut products out from a
work piece such as sheet metal or the like and classify-
ing and loading the cut products in an accumulation ar-
ea. Such a device is known for instance from EP-A-0
511 508, in accordance with the preamble of claim 1.

Background of the Invention

[0002] As techniques for cutting products out from a
work piece and machining and accumulating them, the
following have been put to practical use:

(a) After machining has been finished, a picking de-
vice picks up a product and classifies and loads it
in classification boxes.

(b) After machining has been finished, the position
relationship in the arrangement of products existing
during blanking is reproduced on an accumulation
side before accumulation.

[0003] In the method of classifying and loading prod-
ucts in classification boxes in (a), a large number of clas-
sification boxes must be arranged if there are many
types of products. Consequently, the occupied area of
an accumulation area increases, so this method is ac-
tually infeasible. In addition, it cannot flexibly deal with
a change in the classification method. In the method of
reproducing the arrangement existing during blanking,
on the accumulation side before accumulation in (b),
classification must be carried out at the post-process ac-
cording to their types or delivery dates.

[0004] In addition, creation of an automatic operation
program involves the following problems. That is, when
creating a machining program for controlling a work
piece machining device or a classification and accumu-
lation program for allowing a transfer device to classify
and accumulate products, inconsistency, if any, be-
tween classification information and the specification of
the transfer device or general production limitations or
requirements such as high yields or low costs must be
corrected to within a predetermined level. In this case,
in classifying products into classification boxes (or pal-
lets), the contents of processing such as the inconsist-
ency correction must be manually determined before di-
rectly inputting to an automatic programming device, in-
formation required by the classification and accumula-
tion program (for example, classification box numbers).
As a result, the manual determination of the contents of
the inconsistency correction and the information input
operation require a large amount of time and labor.
[0005] An object of the present invention is to provide
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a work piece processing system capable of classifying
and accumulating machined products based on their ob-
jects, efficiently accumulating themin a limited area, and
simply creating a relevant control programs.

Summary of the Invention

[0006] A configuration of the present invention will be
described with reference to Figure 1 corresponding to
an embodiment. This work piece processing system
comprises a work piece machining device (1) for cutting
products (M) out from a material work piece (W), a trans-
fer device (2) for transferring the products (M) from the
work piece machining device (1) to arbitrary positions in
an accumulation area (E), a control device (3) for pro-
gram-controlling the work piece machining device (1)
and the transfer device (2), and an automatic program-
ming device (4).

[0007] The automatic programming device (4) gener-
ates as a program to be executed by the control device
(3), a machining program (13) for allowing the work
piece machining device (1) to cut a work piece (W),
based on predetermined information including shape in-
formation (7a) for the products (M) and classification in-
formation (9) indicating a product arrangement form on
the accumulation area (3), and a classification and ac-
cumulation program (15) for allowing the transfer device
(2) to pick up the machined product (M) and to carry out
classification corresponding to the classification infor-
mation (9) in order to accumulate the product in the ac-
cumulation area (e).

[0008] According to this configuration, the automatic
programming device (1) generates the machining pro-
gram (13) and the classification and accumulation pro-
gram (15) from the predetermined information including
the shape information (7a) and classification information
(9) for the set products (M). Based on the generated ma-
chining program (13), the work piece machining device
(1) cuts the products (M) out from the material work
piece (W) according to control provided by the control
device (3). The transfer device (2) picks up the ma-
chined product (M) according to the classification and
accumulation program (15), and carries out classifica-
tion corresponding to the classification information (9)
in order to accumulate the product at a predetermined
position in the accumulation area (E). Thus, the prod-
ucts (M) can be classified and accumulated irrespective
of the blanking of the products (M) of the material work
piece (W). In addition, since the shape information (7a)
and classification information (9) for the products (M) is
used to generate the machining program (13) and the
classification and accumulation program (14) before-
hand, blanking and machining suitable for classification
can be carried out to enable an efficient process from
machining to classification and accumulation.

[0009] Furthermore, this work piece processing sys-
tem can correct to within a predetermined level, incon-
sistency, if any, between the classification information
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(9) and the specification of the transfer device (2) or gen-
eral production limitations or requirements such as high
yields or low costs. The system can then reflect the re-
sulting machining sequence and classification destina-
tions in the machining program (13) and the classifica-
tion and accumulation program (14). It can also create
these programs (13), (14) easily.

[0010] According to the present invention, the classi-
fication information (9) includes classification type infor-
mation (9a) indicating a plurality of classification types
including loading by delivery date, loading by process,
loading as blanked, space-saving loading; loading by
product, and arbitrary loading, and the automatic pro-
gramming device (1) may have an accumulation area
blanking means (42) for determining the location of each
product (M) relative to a predetermined accumulation
area (E) according to a predetermined blanking rule
(45), based on the classification type information (9a)
and the product shape information (7a).

[0011] Inthis manner, the accumulation area blanking
device (42) is provided in the automatic programming
device (1) to determine the accumulation position of
each product (M) according to the predetermined blank-
ing rule (45) based on the classification type information
(9a) and the product shape information (7a). Conse-
quently, the classification and accumulation program
(15) is generated so as to efficiently carry out various
loadings such as loading by delivery date, loading by
process, loading as blanked, space-saving loading,
loading by product, and arbitrary loading, thereby ena-
bling more efficient accumulation.

[0012] Accordingtothe presentinvention, the transfer
device (2) may comprise a running body (27) capable
of running between the work piece machining device (1)
and the accumulation area (E) for products (M) and hav-
ing a plurality of suction pads (35) for sucking products
(M) and a pad range varying means (37) for varying the
arrangement range of the plurality of suction pads (35),
and may include as the predetermined information for
generating the machining program (13) and the classi-
fication and accumulation program (14), specification in-
formation (10) for the transfer device (2) including the
pad range varying means (37).

[0013] In this manner, by varying the arrangement
range of the suction pads (35) of the transfer device (2),
the interference between the work piece machining de-
vice (1) and the transfer device (2) is avoided to enable
products of various shapes and sizes to be sucked,
thereby eliminating limitations on the shape and size of
products (M) that can be handled by the transfer device
(2). In addition, the specification information (10) for the
transfer device (2) including the pad range varying
means (37) is included as the predetermined informa-
tion for generating the machining program (13) and the
classification and accumulation program (14), enabling
the arrangement range of the suction pads (35) to be
appropriately changed for each product (M) while ena-
bling the machining program (13) to be generated ac-
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cording to the limited range based on the specification
of the transfer device (2).

Brief Description of the Drawing
[0014]

Figure 1 is a block diagram showing a conceptual
configuration of one embodiment of the present in-
vention.

Figure 2 is a top view showing a work piece machin-
ing device and a transfer device according to the
embodiment of the present invention.

Figure 3 is a front view showing the work piece ma-
chining device and the transfer device.

Figure 4 is an explanatory drawing of automatic
work piece blanking and automatic area blanking.
Figure 5 is a flowchart of a mechanical operation.
Figure 6 is a perspective view showing various clas-
sification methods.

Figure 7 is a block diagram showing part of a con-
ceptual configuration of another embodiment ac-
cording to the present invention.

Figure 8 is a block diagram showing part of a con-
ceptual configuration of yet another embodiment
according to the present invention.

Figure 9 is an explanatory drawing of a process for
creating a unit-oriented program according to the
present invention.

Detailed Description of the Preferred Embodiments

[0015] One embodiment of the present invention will
be described with reference to Figures 1 through 6. First,
this device is explained in brief. This work piece machin-
ing and accumulation device comprises a work piece
machining device 1 such as a punch press machine or
a laser machining device, a work piece storage device
5, a transfer device 2, a control device 3 for controlling
the work piece machining device 1 and the transfer de-
vice 2, and an automatic programming device 4. In this
configuration, the work piece machining device 1 cuts
out products M, and the transfer device 2 then picks up
the product and classifies and accumulates it at a pre-
determined position in an accumulation area E.

[0016] Figure 6 shows various examples of classifica-
tion during accumulation. Figure 6A shows an example
of loading as blanked in which the products are arranged
as blanked relative to the work piece. Figure 6B shows
an example of loading by product in which the products
M are arranged by grouping them based on their types.
Figure 6C shows an example of loading by subsequent
step in which the products are arranged in groups cor-
responding to the respective subsequent steps. In the
illustrated example, the subsequent steps are a bending
step and a coating step, and the products are placed in
different classification boxes B for the corresponding
steps. In addition, if only the bending step is subse-
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quently carried out, smaller and larger products are
placed in different classification boxes, or if only the
coating step is subsequently carried out, the products
M are placed in different classification boxes B for the
respective coating colors. Figure 6D shows an example
of loading by order in which the products are arranged
in groups corresponding to the respective orders and in
which different classification boxes B are used for the
respective orders. Figure 6E shows an example of load-
ing by delivery date in which the products are arranged
in groups corresponding to the respective delivery dates
and in which different classification boxes B are used
for the respective delivery dates. If the plurality of clas-
sification boxes B are used as in Figures 6C to 6E, the
accumulation area E (Figure 1) is divided into partitioned
classification areas E1, E2 corresponding to the classi-
fication boxes B.

[0017] This work piece processing system can use
the following techniques for these classification meth-
ods.

(a) Classification based on loading by product

[0018] The automatic programming device 1 sets au-
tomatic nesting for the accumulation area E so that the
same machined products M are automatically accumu-
lated in the limited accumulation area E irrespective of
blanking for the material work W.

(b) Classification by other objects

[0019] Object-based classification codes attached to
the corresponding products M are translated into accu-
mulation position data (XY address) for each of the par-
titioned accumulation areas E1, E2 so that the products
are accumulated in classification boxes B provided for
the respective delivery dates.

[0020] The automatic programming device 1 acts as
a program creation means for automatically generating
a machining program 13 and a transfer program 14
based on product information 7, material information 13,
classification information 9, and transfer device specifi-
cation information 10 set in an information setting
means 6. The automatic programming device 1 is com-
posed of a computer device comprising a display means
such as a CRT and an input means such as a keyboard
or a pointing device. The information setting means 6
stores each information and may be provided as part of
the automatic programming device 1 or separately from
it. The transfer program 14 includes a load program (not
shown in the drawings) for loading a work in the work
piece machining device 1 and a classification and accu-
mulation program 15 for transferring the products M. In
this example, the automatic programming device 4 is
composed of part of a CAD/CAM device. The automatic
programming device 4 comprises a machining program
generation section 18 and an accumulation program
generation section 19.
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[0021] The control device 3 is composed of a compu-
ter device separate from the automatic programming
device 4, and comprises a work piece machining device
control means 20 and a transfer device control means
21 for numerically controlling the work piece machining
device 1 and the transfer device 2, respectively; and a
synchronization control means 22 for allowing both con-
trol means 20, 21 to synchronize with each other for pre-
determined control. The control device 3 has annexed
there to a manual instruction means 23 for instructing
the transfer device 2 through manual operations.
[0022] The control device 4 uses the classification
and accumulation program 15 in the transfer program
14 created by the automatic programming device 1 to
pick up a product, and synchronously controls the work
piece machining device 1 and the transfer device 2 to
move the transfer device 2 to the home position 0 in the
accumulation area E. Subsequently, the control device
4 references the corresponding product-based XY ad-
dress relative to the accumulation area home position 0
to move the transfer device 2 at a low speed in order to
accumulate the product M.

[0023] The details of each configuration and its
processing and operations are described below.
[0024] As shown in Figures 2 and 3, the work piece
machining device 1 cuts, on a table 1a, the products M
out from the work piece W used as a material and in this
example, comprises a turret-type punch press machine.
P denotes a machining position (a punch position).
[0025] The work piece storage device 5 comprises the
accumulation area E for the products M, a material ac-
cumulation area 24, and a residual material accumula-
tion area 25 arranged in a line. The area E, 24, 25 are
each composed of a top surface of a pallet capable of
moving in the arrangement direction of these areas,
wherein the pallet is stopped at a predetermined posi-
tion. The arrangement direction (Y-axis direction) of the
areas E, 24, 25 is orthogonal with the direction in which
the work piece machining device 1 and the work piece
storage device 5 are arranged (X-axis direction). An
auxiliary table 33 is installed between the work piece
machining device 1 and the work piece storage device 5.
[0026] The transfer device 2 is a means for picking
the product M machined by the work piece machining
device 1 and transferring it to the accumulation area E
for classification, and is used as both a means for load-
ing the material work piece W in the work piece machin-
ing device 1 from the material loading area 24 of the
work piece storage device 5 and a means for unloading
to the residual material accumulation area 25, a skele-
ton-like residual material resulting from cutting-out of
the products M by the work piece machining device 1.
[0027] The transfer device 2 is composed of a rail-like
movable table 26 provided like an erected rail extending
in the arrangement direction (X-axis direction) of the
work piece machining device 1 and the work piece stor-
age device 5 and that can be moved in a direction or-
thogonal with this arrangement direction; a running body
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27 installed on the rail-like movable table 26 so as to run
in the longitudinal direction of the table 26 (X-axis direc-
tion); and a work piece gripping means 28 installed on
the running body so as to rise and fall. Thus, the work
piece gripping means 28 can be moved in three axial
directions that are orthogonal with one another. Move-
ment of the rail-like movable table 26, running of the run-
ning body 27, and rising and falling of the work piece
gripping means 28 are executed by driving provided by
servo motors 29, 30, 31 (Figure 3) for the respective ax-
es. The rail-like movable table 26 is installed on rails 32
along the respective sides of the work piece storage de-
vice 5 so as to move over the work piece storage device
5, and extends to above the work piece machining de-
vice 1 like a cantilever.

[0028] The work piece gripping means 28 comprises
a plurality of suction pads 35 attached on a gripping
mean frame 36, and has a gripper (not shown in the
drawings) for gripping a residual material as required.
The gripping means frame 26 has a main frame 36a lo-
cated at the center and a pair of movable frames 36b
provided on the respective sides of the main frame 36a
so that the movable frames 36b leaves and approaches
the main frame 36a to vary the arrangement range of
the plurality of suction pads 30 in the running direction.
[0029] The movable frames 36b and a drive means
(not shown in the drawings) such as a cylinder device
for moving the movable frames 36b constitute a pad
range varying means 37. The maximum extension of the
work piece gripping means 28 is shown by the solid line
in Figure 2, while its minimum extension is shown by the
chain line in the same figure.

[0030] Each suction pad 35 sucks a work piece in vac-
uum, and is connected through a pipe to a negative
pressure generation means (not shown in the drawings)
such as a vacuum pump. One or more of the plurality of
suction pads 35 are each composed of a group of pads
comprising a large number of small suction pads 35a as
shown in Figure 2 by enlarging part of this figure. Each
small suction pad 35a is connected to the negative pres-
sure generation means via a contraction means. Con-
sequently, if the suction pad 35 consisting of the groups
of pads is located in such a way that part of it is not in
contact with the product M, it can suck the product M
using only those small suction pads 35a that are op-
posed to the product M and without an suction error
caused by the leakage of a negative pressure.

[0031] The machining program generation means 18
of the automatic programming device 4 has a material
blanking means 38 and an NC data generation means
39, and a general blanking rule 40 and an accumulation-
considered blanking rule 41 are provided for the material
blanking means 39. The material blanking means 38 is
a means for blanking each product M out from the ma-
terial work piece W and carries out blanking according
to the general blanking rule 40 or the accumulation-con-
sidered blanking rule 41. Based on the results of the
blanking, the NC data generation means 39, for exam-
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ple, allots tools for punch pressing and sets relevant ma-
chining conditions according to a predetermined rule in
order to finish the executable machining program 13.
[0032] The accumulation program generation means
19 has an accumulation area blanking means 42, a pad
range determination means 43, and an NC data gener-
ation means 44, and a blanking rule 45 is provided for
the accumulation area blanking means 42. The accu-
mulation area blanking means 42 blanks each product
M so as to correspond to the accumulation area E (or
the partitioned accumulation areas E1, E2) according to
the blanking rule 45. The pad range determination
means 43 determines for each product M, the arrange-
ment range of the suction pads 35 provided by the pad
range varying means 37. The pad range determination
means 43, for example, determines, for example,
whether one or both of the movable frames 36b of the
gripping means frame 36 are opened or both are closed.
Based on the results of blanking executed so as to cor-
respond to the accumulation area and the results of the
determination made by the pad range determination
section 43, the NC data generation means 44 finishes
the transfer program 14 comprising executable NC data
for moving the transfer device 2.

[0033] The product information 7 set by the informa-
tion setting means 6 includes product shape information
7a and number of products per shape information 7b
indicating the number of products M for each shape. The
classification information 9 includes classification type
information indicating the type of classification as shown
in Figure 6; and information indicating how the accumu-
lation area is set for each classification type, for exam-
ple, whether the products are classified using the overall
accumulation area as one accumulation area or the ac-
cumulation area E is divided into the plurality of parti-
tioned accumulation areas E1, E2 for, for example, the
respective classification boxes B so that the products
can be classified into the partitioned accumulation areas
E1, E2.

[0034] The product shape information 7a consists of,
for example, developments obtained by subjecting to 3D
expansion or surface synthesis, graphical data on work
piece folded products designed by the CAD/CAM device
constituting the automatic programming device 4, or
consists of graphical data obtained by a CAD device
separated from this CAD/CAM device. The product
shape information 7a includes data on the external
shapes of the products M and data on punched holes
formed if the inside of the product is punched and on
molded shapes.

[0035] The classification types included in the classi-
fication type information 9a include loading types such
as arbitrary loading, loading by delivery date, loading by
process, loading as blanked, space-saving loading,
loading by product, and loading by order. The space-
saving loading is a method for loading the products in
such a way as to minimize a space in the accumulation
area E required by the products, without considering
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other purposes. The arbitrary loading is a method for
loading the products in the accumulation area E without
complying with a particular rule. The other loading types
are as described above in Figure 6.

[0036] The product information 7 and the classifica-
tion information 9 may be input to the automatic pro-
gramming device 4 via a communication line such as a
bus or a telephone line or via a storage medium.
[0037] Figure 4 shows two types of automatic blank-
ing processing: blanking carried out by the material
blanking means 38 in Figure 1 (automatic material
blanking A) and blanking executed by the accumulation
area blanking means 42 (automatic area blanking B).
[0038] The material blanking means 38 has the gen-
eral blanking rule 40 and the accumulation-considered
blanking rule 41 so that blanking can be carried out by
considering classification during accumulation. The ac-
cumulation-considered blanking rule 41 includes rules
set for the classification methods for the respective ob-
jects described above in Figure 6 (loading as blanked,
loading by product, loading by subsequent process,
loading by order, loading by delivery date) so that one
of the classification method rules is adopted that corre-
sponds to the classification type information 9a in the
classification information 9. To the extent that the accu-
mulation-considered blanking rule 41 is not violated, the
plurality of products M are automatically blanked so as
to maximize the yield relative to the material work piece
W, according to the general blanking rule 38.

[0039] The accumulation area blanking means 42 au-
tomatically blanks each product M so as to correspond
to the accumulation area E (E1, E2) according to the
blanking rule 45 to generate the classification and ac-
cumulation program 15 corresponding to the results of
the classification. The blanking rule 45 includes rules
corresponding to the classification methods for the re-
spective objects described above in Figure 6 (loading
as blanked, loading by product, loading by subsequent
process, loading by order, loading by delivery date) so
that one of the rules is selected that corresponds to the
classification type information 9a. In the selected clas-
sification method, the accumulation position of each
product M is determined so as to minimize that area of
the specified planar range constituting the accumulation
area E in which no product M is placed. In the classifi-
cation method for dividing the accumulation area E into
the plurality of partitioned accumulation areas E1, E2,
automatic blanking is carried out so as to minimize that
area of each partitioned accumulation area E1, E2 in
which no product M is placed.

[0040] In the classification and accumulation program
15 obtained as a result of automatic blanking, the accu-
mulation position of each blanked product M is defined
as an XY address relative to the accumulation area
home position 0. If the accumulation area E is divided,
the accumulation position of each product M is defined
as an XY address relative to the accumulation area
home position 01, 02 of the corresponding partitioned
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accumulation area E1, E2.

[0041] Figure 5 shows a mechanical operation con-
trolled by the control device 3 in Figure 1. Based on the
two types of NC data, that is, the machining program 13
obtained by the automatic programming device 1 and
the transfer program 14 (including the classification and
accumulation program 15), the control device 3 exe-
cutes immediate processing to change NC data owned
by itself in order to control the transfer device 2 and the
work piece machining device 1.

[0042] A real time control item A indicates control
based on the NC data (the machining program 13 in Fig-
ure 1) obtained through the automatic material blanking
(A) described in Figure 4. The real time control item A
allows the work piece machining device 1 to machine
the product by externally shaping it and internally
processing it by means of punching and then allows the
transfer device 2 to pick up the product. If the picking
fails, a reattempt is made by slightly shifting the picking
position.

[0043] After the picking, the control device 3 controls
the running body 27 of the transfer device 2 to move to
the accumulation area home position 0 at a high speed.
Once the transfer device has reached the accumulation
area home position 0, control is provided based on a
real time control item B. That is, the control device 3
moves the running body 27 at a low speed (for example,
skip movement) to an accumulation position corre-
sponding to the product M that is specified in the clas-
sification and accumulation program 15.

[0044] After this positioning, the work piece gripping
means 28 of the running body 27 is lowered to accumu-
late the product M in the accumulation area E. At this
point, an accumulation height control section (not shown
in the drawings) provided in the control device 3 counts
and updates an accumulation height each time one
product is accumulated in each accumulation position,
thereby controlling in real time, an accumulation height
instruction for lowering the work piece gripping means
28 of the transfer device 2.

[0045] The accumulation operation performed if the
accumulation area E is partitioned is principally the
same as the accumulation operation performed if the ac-
cumulation area E is not partitioned except that the op-
eration is performed for each of the partitioned accumu-
lation areas E1, E2 as follows: After the product has
been picked up, it is fed at a high speed to the home
position 01, 02 of the corresponding accumulation area
E1, E2, and is then moved at a low speed to the accu-
mulation position specified by the classification and ac-
cumulation program 16. Partition specification data de-
scribed in the classification and accumulation program
15 is used to determine to which of the partitioned ac-
cumulation areas E1, E2 the product corresponds. The
partition specification data is specified by the classifica-
tion area information 9a in the classification information
9 input to the automatic programming device 1, or is
generated according to the object classification code set
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for each product M, during blanking executed by the ac-
cumulation area blanking means 45. Accumulation po-
sition data for the inside of each partitioned accumula-
tion area E1, E2 is processed using the same address
data (XY address).

[0046] In the classification method for partitioning the
accumulation area into the plurality of partitioned accu-
mulation areas E1, E2, the accumulation area blanking
means 19 may translate the object-based classification
code provided for each product into specification data
for the partitioned accumulation area E1, E2 and an XY
address in this area E1, E2.

[0047] Although in this embodiment, the product in-
formation 7 and the classification information 9 are input
to the automatic programming device 4, the material
blanking information 45 and the product information 46
may be input to the automatic programming device 4A
so that the automatic programming device 4A uses this
input information to generate the machining program
and the transfer program, as shown in Figure 7. In this
case, the product information 46 includes delivery
dates, subassembly unit names, product shapes, mate-
rials, and board thicknesses. The material blanking in-
formation 45 specifies blanking for each product M rel-
ative to the material work piece W. The material blanking
information 45 and the product information 46 are set in
the information setting means 6A. The information set-
ting means 6A may constitute the automatic program-
ming device 4A or may be provided separately from this
device 4A. In this embodiment, those points that have
not been particularly described are the same as in the
embodiment explained in Figures 1 to 6.

[0048] In addition, in each of the above embodiments,
the machining program 13 and the transfer program 14
are generated as independent programs. The automatic
programming device, however, may generate as a unit-
oriented program, a group of unit machining instructions
13ain the machining program 13 for machining a single
product M and a group of unit transfer instructions 14a
in the transfer program 14 for transferring a single prod-
uct M in order to configure the machining program and
the transfer program using sets of unit-oriented pro-
grams.

[0049] In this case, the machining program and the
transfer program may constitute a single program.
[0050] Figure 8 shows an example of an automatic
programming device that generates such a unit-oriented
program, and Figure 9 shows a process for creating
such a program. In this embodiment, those points that
have not been particularly described are the same as in
the embodiment explained in Figures 1 to 6.

[0051] InFigure 8, a unit-oriented program generation
means 47 provided in the automatic programming de-
vice 3B automatically generates, based on the product
shape information 7a (Figure 1), a unit-oriented program
48 that is an NC program for automatically blanking a
single product M. The unit-oriented program 48 includes
the work piece machining information and the pad range
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information from the pad range varying means 37. The
work piece machining information and the pad range in-
formation are generated by a product-based machining
program generation means 49 and a product-based pad
range setting means 50 in the unit-oriented program
generation means 47, respectively.

[0052] Figure 9 shows a process for creating the unit-
oriented program 48. Based on the product shape infor-
mation 7a, the product-based machining program gen-
eration means 49 (Figure 8) automatically arranges the
tools as shown in step S1. The details of the processing
in step S1 are omitted. The display means 16 (Figure 1)
displays the results of this automatic tool arrangement
so that an operator can check them (S2). After the
check, the tool arrangement is manually modified if re-
quired. Subsequently, a pad range is specified. The pad
range may be specified automatically by the unit-orient-
ed program generation means 47 or manually. A prod-
uct-based pad range setting means 50 in Figure 8 spec-
ifies the pad range in the unit-oriented program 48. In
this manner, the unit-oriented program 48 for automatic
blanking is completed. This unit-oriented program 48 is
created for each product M and stored in a predeter-
mined storage area.

[0053] The work piece processing system according
to the present invention comprises the work piece ma-
chining device, the transfer device for transferring the
products to the accumulation area, the control device
for program-controlling the work piece machining device
and the transfer device, and the automatic programming
device, and the automatic programming device gener-
ates as a program to be executed by the control device,
the machining program and the classification and accu-
mulation program based on predetermined information
including the shape information for the products and the
classification information indicating the arrangement of
the products on the accumulation area. Thus, this sys-
tem can classify and accumulate the machined products
based on their objects and efficiently accumulate them
in the limited area, and can create the machining pro-
gram and classification and accumulation program so
as to operate efficiently. Besides, the machining pro-
gram and the classification and accumulation program
can be created easily.

[0054] The classification information includes classi-
fication type information indicating a plurality of classifi-
cation types including loading by delivery date, loading
by process, loading as blanked, space-saving loading,
loading by product, and arbitrary loading, and the auto-
matic programming device has an accumulation area
blanking means for specifying the accumulation position
of each product relative to a predetermined accumula-
tion area according to a predetermined blanking rule,
based on the classification type information and the
product shape information. Thus the classification and
accumulation program can be generated so as to effi-
ciently carry out loading depending on the various ob-
jects to achieve further efficient accumulation.
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[0055] If the transfer device has a plurality of suction
pads for sucking products and a pad range varying
means for varying the arrangement range of the plurality
of suction pads, and includes as the predetermined in-
formation for generating the machining program and the
classification and accumulation program, transfer de-
vice specification information including the pad range
varying means, then the arrangement range of the suc-
tion pads can be changed for each product and the ma-
chining program can be generated according to the lim-
ited range based on the transfer device specification.

Claims

1. A work piece processing device comprising a work
piece machining device (1) for cutting products (M)
out from a material work piece (W), a transfer device
(2) for transferring the products from the work piece
machining device to arbitrary positions in an accu-
mulation area (E, E, E,), a control device (3) for
program-controlling the work piece machining de-
vice (1) and the transfer device (2), and an automat-
ic programming device (4) generating as a program
to be executed by said control device (3), a machin-
ing program for allowing said work piece machining
device to cut a work piece, based on predetermined
information including shape information for the
products and classification information indicating a
product arrangement form on said accumulation ar-
ea and a classification and accumulation program
for allowing said transfer device to pick up a ma-
chined product and to carry out classification corre-
sponding to said classification information in order
to accumulate the product in said accumulation ar-
ea,
characterized in that
said classification information (9) comprises a plu-
rality of classification types (9a) including loading
by delivery date, loading by subsequent process,
loading as blanked, space-saving loading, loading
by product, and arbitrary loading, and in that said
automatic programming device (4) has an accumu-
lation area blanking means (42) for specifying the
location of each product relative to a predetermined
accumulation area (E, E4, E,) according to a prede-
termined blanking rule, based on the classification
type information and the product shape information.

2. A work piece processing system as in claim 1,

characterized in that

said transfer device (2) comprises a running body
(27) capable of running between the work piece ma-
chining device (1) and the product accumulation ar-
ea (E, E4, E,) and having a plurality of suction pads
(35) for sucking products and a pad range varying
means (43) for varying the arrangement range of
the plurality of suction pads, and includes as said
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predetermined information for generating said ma-
chining program and said classification and accu-
mulation program, transfer device specification in-
formation including the variable range provided by
said pad range varying means.

Patentanspriiche

1.

Werkstlickverarbeitungsvorrichtung,  bestehend
aus einer formgebenden Werkstlickbearbeitungs-
einrichtung (1) zum Ausschneiden von Produkten
(M) aus einem Materialwerkstlck (W), einer Trans-
fereinrichtung (2) zum Transport der Produkte aus
der Werkstuckbearbeitungseinrichtung zu beliebi-
gen Positionen in einem Lagerbereich (E, E4, E,),
einer Steuereinrichtung (3) zur Programmsteue-
rung der Werkstlickbearbeitungseinrichtung (1)
und der Transfereinrichtung (2), und einer automa-
tischen Programmiereinrichtung (4), die ein von der
Steuereinrichtung (3) auszufiihrendes Programm,
ein Bearbeitungsprogramm, das es der Werkstlck-
bearbeitungseinrichtung erlaubt, auf der Grundlage
einer bestimmten Information einschlieBlich einer
Forminformation fiir die Produkte und einer Klassi-
fizierungsinformation, die eine Produktanord-
nungsform auf dem Lagerbereich angibt, zu stan-
zen, und ein Klassifizierungs- und Lagerprogramm,
das es der Transfereinrichtung erlaubt, ein bearbei-
tetes Produkt aufzunehmen und eine Klassifizie-
rung entsprechend der Klassifizierungsinformation
durchzufihren, um das Produkt im Lagerbereich zu
lagern, erstellt,

dadurch gekennzeichnet, dass

die Klassifizierungsinformation (9) mehrere Klassi-
fizierungsarten (9a) umfasst wie das Laden ent-
sprechend dem Lieferdatum, das Laden entspre-
chend der nachfolgenden Verarbeitung, das Laden
entsprechend der Stanzung, das raumsparende
Laden, das Laden entsprechend der Produktart und
das beliebige Laden, und dass die automatische
Programmiereinrichtung (4) eine Lagerbereich-
Stanzeinrichtung (42) hat, um die Stelle jedes Pro-
dukts bzgl. eines bestimmten Lagerbereichs (E, E4,
E,) entsprechend einer bestimmten Stanzvorschrift
auf der Grundlage der Klassifizierungsartinformati-
on und der Produktforminformation anzugeben.

Werkstlckverarbeitungsvorrichtung nach  An-
spruch 1,

dadurch gekennzeichnet, dass

die Transfereinrichtung (2) einen Laufwagen (27)
hat, der zwischen der Werkstlckbearbeitungsein-
richtung (1) und dem Produktlagerbereich (E, E;,
E,) laufen kann und mehrere Saugnépfe (35) zum
Ansaugen von Produkten und eine Saugnapfbe-
reich-Wechseleinrichtung (43) zum Wechseln des
Anordnungsbereichs der Saugnapfe hat, sowie als
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die bestimmte Information zur Erstellung des Bear-
beitungsprogramms und des Klassifizierungs- und
Lagerprogramms eine Transfereinrichtungs-Spezi-
fizierungsinformation einschlieBlich des verander-
baren Bereichs, der von der Saugnapfbereich-
Wechseleinrichtung erzeugt wird, aufweist.

Revendications

Dispositif de traitement de piéce de fabrication com-
prenant un dispositif d'usinage de piéce a usiner (1)
pour découper des produits (M) a partir d'une piéce
de fabrication de matériau (W), un dispositif de
transfert (2) pour transférer les produits depuis un
dispositif d'usinage de piéce de fabrication dans
des positions arbitraires dans une zone d'accumu-
lation (E, E4, E,), un dispositif de commande (3)
pour commander le programme du dispositif d'usi-
nage de piece de fabrication (1) et le dispositif de
transfert (2) et un dispositif de programmation auto-
matique (4) générant un programme a exécuter par
ledit dispositif de commande (3), un programme
d'usinage pour permettre audit dispositif d'usinage
de piece de fabrication de couper une piéce de fa-
brication, basé sur une information prédéterminée
incluant l'information de forme pour les produits et
des information de classification indiquant une for-
me d'agencement de produit sur ladite zone d'ac-
cumulation et un programme de classification et
d'accumulation pour permettre audit dispositif de
transfert de prendre un produit usiné et d'effectuer
une classification correspondant a ladite informa-
tion de classification afin d'accumuler le produit
dans ladite zone d'accumulation, caractérisé en ce
que

ladite information de classification (9) com-
prend une pluralité de types de classification (9a)
incluant le chargement par date de livraison, le
chargement par processus consécutif, le charge-
ment en tant que chargement brut, le chargement
compact, le chargement par produit et le charge-
ment arbitraire et en ce que ledit dispositif de pro-
grammation automatique (4) présente un moyen
d'élimination de zone d'accumulation (42) pour spé-
cifier la location de chaque produit par rapport a une
zone d'accumulation prédéterminée (E, E,4, E,) se-
lon une reégle d'élimination prédéterminée, basée
sur l'information de type de classification et de I'in-
formation de forme de produit.

Systéme de traitement de piéce de fabrication, tel
que dans la revendication 1, caractérisé en ce que
ledit dispositif de transfert (2) comprend un corps
mobile (27) capable de courir entre le dispositif
d'usinage de piece de fabrication (1) etla zone d'ac-
cumulation de produit (E, E4, E,) et ayant une plu-
ralité de ventouses (35) pour aspirer les produits et
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des moyens de variation de gamme de tampon (43)
pour modifier la gamme de disposition de la pluralité
des ventouses et inclue ladite information prédéter-
minée pour générer ledit programme d'usinage et
ledit programme d'accumulation et de classifica-
tion, l'information de spécification de dispositif de
transfert incluant la gamme variable fournit par les-
dits moyens de variation de gamme de ventouse
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