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(57) An identifier management method is executed
by a welding system, and includes: acquiring information
on identifiers of a plurality of original workpieces; ran-
domly selecting any one of the identifiers of the plurality
of original workpieces to be adopted based on completion

of execution of a welding process using the plurality of
original workpieces by the welding system; and setting
the any one of identifiers of the plurality of original work-
pieces, which has been selected, as an identifier of the
welded workpiece generated in the welding process.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an identifier
management method, a robot control device, and an in-
tegrated control device.

BACKGROUND ART

[0002] Patent Literature 1 discloses a production man-
agement device that manages production performance
information on a manufacturing line in which a plurality
of manufacturing machines are arranged. The production
management device detects which manufacturing ma-
chine a workpiece supplied to the manufacturing line is
located in, generates an identifier unique to the work-
piece when it is detected that the workpiece is located in
any manufacturing machine, notifies the manufacturing
machine in which the workpiece is located, and receives
and records the generated identifier and the production
performance information at the time of processing the
workpiece corresponding to the identifier from the man-
ufacturing machine. Each time the workpiece is sequen-
tially moved to each of a plurality of manufacturing ma-
chines, the production management device records a
plurality of identifiers generated for the workpiece and
identifiers of products completed by the workpiece in as-
sociation with each other.

CITATION LIST

PATENT LITERATURE

[0003] Patent Literature 1: JP-A-2017-102548 

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] The present disclosure provides an identifier
management method, a robot control device, and an in-
tegrated control device, which support easier manage-
ment of an identifier of a workpiece manufactured in a
process such as welding, an identification sign assign-
ment device, and a weldment.

SOLUTION TO PROBLEM

[0005] The present disclosure provides an identifier
management method to be executed by a welding sys-
tem, the identifier management method including: acquir-
ing information on identifiers of a plurality of original work-
pieces; randomly selecting any one of the identifiers of
the plurality of original workpieces to be adopted based
on completion of execution of a welding process using
the plurality of original workpieces by the welding system;
and setting the any one of the identifiers of the original

workpieces, which has been selected, as an identifier of
the welded workpiece generated in the welding process.
[0006] The present disclosure provides a robot control
device constituting a welding system, the robot control
device including: a memory configured to hold informa-
tion on identifiers of a plurality of original workpieces; a
processor configured to control a welding robot to allow
execution of a welding process using the plurality of orig-
inal workpieces; and a communication unit configured to
communicate with an integrated control device that per-
forms integrated control of the welding system, wherein
the processor is configured to: randomly select any one
of the identifiers of the respective original workpieces to
be adopted based on completion of the execution of the
welding process by the welding robot, and transmit, to
the integrated control device via the communication unit,
a setting request for setting, as an identifier of a welded
workpiece generated in the welding process, the any one
of the identifiers of the original workpieces which has
been selected.
[0007] The present disclosure provides an integrated
control device constituting a welding system, the inte-
grated control device including: a memory configured to
hold information on identifiers of a plurality of original
workpieces; a communication unit configured to commu-
nicate with a robot control device configured to control
execution of a welding process using the plurality of orig-
inal workpieces; and a processor configured to randomly
select any one of the identifiers of the plurality of original
workpieces to be adopted based on detection of comple-
tion of the execution of the welding process by the robot
control device, wherein the processor is configured to:
set, as an identifier of a welded workpiece generated in
the welding process, the any one of the identifiers of the
original workpieces which has been selected.

ADVANTAGEOUS EFFECTS OF INVENTION

[0008] According to the present disclosure, it is possi-
ble to support easier management of an identifier of a
workpiece manufactured in a process such as welding.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a schematic diagram showing a system con-
figuration example of a welding system.
Fig. 2 is a diagram showing an internal configuration
example of a robot control device and a host device
according to the first embodiment.
Fig. 3 is an explanatory diagram showing an example
of an operation outline example at the time of welding
using a workpiece with an ID "A" and a workpiece
with an ID "B".
Fig. 4 is an explanatory diagram showing an example
of the operation outline at the time of welding using
a workpiece with an ID "A", a workpiece with an ID
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"B", a workpiece with an ID "C", and a workpiece
with an ID "D".
Fig. 5 is a diagram showing an example of a corre-
spondence table between a random selection ID and
a management ID.
Fig. 6 is a diagram showing an example in which
different IDs are assigned to a plurality of original
workpieces generated by division.
Fig. 7 is a sequence diagram showing an example
of an operation procedure of ID management in the
welding system according to the first embodiment.
Fig. 8 is a diagram showing an internal configuration
example of a robot control device and a host device
according to a second embodiment.
Fig. 9 is a sequence diagram showing an example
of an operation procedure of ID management in a
welding system according to the second embodi-
ment.

DESCRIPTION OF EMBODIMENTS

(Introduction to Present Disclosure)

[0010] According to Patent Literature 1, a production
management device can manage traceability data for
each workpiece. However, in the configuration of Patent
Literature 1, different identifiers are newly assigned each
time the same workpiece is located in a plurality of dif-
ferent manufacturing machines. In other words, each
time one workpiece is sequentially located on another
manufacturing machine in a manufacturing line, the one
workpiece has a plurality of different identifiers. There-
fore, for example, when a plurality of workpieces are
joined and another workpiece is manufactured as in a
welding process, if a new identifier is assigned to the
manufactured workpiece in accordance with Patent Lit-
erature 1, a relationship between an identifier of the work-
piece used in the welding process and an identifier of the
manufactured workpiece may be complicated, and thus
it may be difficult to use traceability related to the man-
ufactured workpiece. That is, management of the identi-
fier of the workpiece is complicated, and work efficiency
of a system administrator is deteriorated.
[0011] Therefore, in the following embodiments, exam-
ples of an identifier management method, a robot control
device, and an integrated control device, which support
more efficient and easier management of the identifier
of the workpiece manufactured in a process such as
welding will be described.
[0012] Hereinafter, embodiments specifically disclos-
ing an identifier management method, a robot control de-
vice, and an integrated control device according to the
present disclosure will be described in detail with refer-
ence to the drawings as appropriate. However, an un-
necessarily detailed description may be omitted. For ex-
ample, a detailed description of a well-known matter or
a repeated description of substantially the same config-
uration may be omitted. This is to avoid unnecessary

redundancy in the following description and to facilitate
understanding of those skilled in the art. It should be not-
ed that the accompanying drawings and the following
description are provided to enable those skilled in the art
to fully understand the present disclosure, and are not
intended to limit the range of the claims.

(First Embodiment)

[0013] The welding system according to the first em-
bodiment acquires information on identifiers of a plurality
of original workpieces, and randomly selects any one of
identifiers of respective original workpieces to be adopted
based on completion of execution of a welding process
using the plurality of original workpieces. The welding
system sets the any one of the identifiers of the original
workpieces, which has been selected, as the identifier of
the welded workpiece produced in the welding process.
Hereinafter, the workpiece used in the welding process
is defined as an "original workpiece", and the workpiece
produced in the welding process is defined as a "welded
workpiece". The "welded workpiece" may be referred to
as a "secondary workpiece" or an "n-th workpiece" (n:
an integer of 2 or more).

(Configuration of Welding System)

[0014] Fig. 1 is a schematic diagram showing a system
configuration example of a welding system 100. The
welding system 100 includes a host device 1 connected
to each of an external storage ST, an input interface UI1,
and a monitor MN1, a plurality of robot control devices
(for example, robot control devices 2a, 2b, and so on),
and a plurality of main welding robots (for example, main
welding robots MC1a, MC1b, and so on). The robot con-
trol device 2a is provided corresponding to the main weld-
ing robot MC1a, the robot control device 2b is provided
corresponding to the main welding robot MC 1b, and the
same number of robot control devices are similarly pro-
vided corresponding to one main welding robot.
[0015] The host device 1 serving as an example of an
integrated control device integrally controls the execution
of the main welding (so-called welding process) executed
by the corresponding main welding robots MC1a, MC1b,
and so on via each of the plurality of robot control devices
2a, 2b, and so on. For example, the host device 1 reads,
from the external storage ST, welding-related information
input or set in advance by the user (for example, a welding
operator or a system administrator. The same applies
hereinafter.), generates a welding process execution
command including a part of contents of the welding-
related information based on the welding-related infor-
mation, and transmits the generated execution command
to the corresponding robot control device (for example,
the robot control device 2a). The execution command of
the main welding described above is not limited to being
generated by the host device 1, and may be generated
by, for example, an operation panel (for example, a pro-
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grammable logic controller (PLC)) of equipment in a fac-
tory or the like in which the main welding is performed,
or an operation panel (for example, TP) of the robot con-
trol devices 2a, 2b, and so on.
[0016] Here, the welding-related information is infor-
mation indicating the content of the welding process ex-
ecuted for each main welding robot, and is created in
advance for each welding process and registered in the
external storage ST. The welding-related information in-
cludes, for example, the number of original workpieces
required for the welding process, an identifier (hereinaf-
ter, abbreviated as "ID") of the original workpiece used
in the welding process, workpiece information including
a name and a welding portion of the original workpiece,
an execution scheduled date on which the welding proc-
ess is scheduled to be executed, the number of welded
workpieces, and various welding conditions at the time
of the welding process. The welding-related information
is not limited to data of items described above. The robot
control device (for example, the robot control device 2a)
causes the main welding robot (for example, the main
welding robot MC1a) to perform the welding process us-
ing the plurality of original workpieces designated by the
execution command based on the execution command
transmitted from the host device 1. In the present spec-
ification, the type of the welding process is not limited,
but in order to make the description easy to understand,
a process of joining each of the plurality of original work-
pieces will be described as an example (see Figs. 3 and
4).
[0017] The host device 1 is connected to the monitor
MN1, the input interface UI1, and the external storage
ST so as to be able to input and output data, and is further
connected to each of the plurality of robot control devices
2a, 2b, and so on so as to be able to communicate data.
The host device 1 may include a terminal device PI inte-
grally including the monitor MN1 and the input interface
UI1, and may further integrally include the external stor-
age ST. In this case, the terminal device PI is a personal
computer (PC) used by a user prior to execution of a
welding process (for example, main welding). The termi-
nal device PI is not limited to the PC described above,
and may be a computer device having a communication
function, such as a smartphone or a tablet terminal.
[0018] The host device 1 acquires the above-de-
scribed welding-related information from the external
storage ST, generates the welding process execution
command using the plurality of original workpieces based
on the welding-related information, and transmits the ex-
ecution command to the corresponding robot control de-
vices 2a, 2b, and so on. When the host device 1 receives
the ID of a welded workpiece (for example, a secondary
workpiece) from the corresponding robot control devices
2a, 2b, and so on after the completion of the welding
process by each of the main welding robots MC1a, MC1b,
and so on, the host device 1 sets the ID as the identifier
(ID) of the welded workpiece, generates welding process
logical data (see Figs. 3 and 4) corresponding to the weld-

ed workpiece, and stores the welding process logical da-
ta in association with the ID of the welded workpiece in
the external storage ST. Accordingly, the host device 1
can appropriately and easily manage the IDs of the weld-
ed workpieces produced by the welding process by var-
ious main welding robots. Details of an operation of the
host device 1 will be described later with reference to the
drawings. The host device 1 may display the welding
process logical data including the ID of the welded work-
piece on the monitor MN1.
[0019] The monitor MN1 may be configured with a dis-
play device such as a liquid crystal display (LED) or an
organic electroluminescence (EL). The monitor MN1
may display, for example, a screen indicating the welding
process logical data including the ID of the welded work-
piece, which is output from the host device 1. Instead of
the monitor MN1 or together with the monitor MN1, a
speaker (not shown) may be connected to the host device
1, and the host device 1 may output the contents of the
welding process logical data by voice via the speaker.
[0020] The input interface UI1 is a user interface that
detects an input operation of the user and outputs the
input operation to the host device 1, and may be config-
ured using, for example, a mouse, a keyboard, or a touch
panel. The input interface UI1 receives, for example, an
input operation when the user creates the welding-relat-
ed information, or an input operation when a welding
process execution command is transmitted to the robot
control device 2a.
[0021] The external storage ST is configured using, for
example, a hard disk drive (HDD) or a solid state drive
(SSD). The external storage ST stores, for example, data
of welding-related information created for each welding
process, and welding process logical data (see Figs. 3
and 4) including the ID of the welded workpiece produced
by the welding process.
[0022] The robot control devices 2a, 2b, and so on are
connected so as to be able to communicate data with the
host device 1, and are connected so as to be able to
communicate data with each of the main welding robots
MC1a, MC1b, and so on. When the robot control devices
2a, 2b, and so on receive the welding process execution
command sent from the host device 1, the robot control
devices 2a, 2b, and so on control the corresponding main
welding robots MC1a, MC1b, and so on based on the
execution command to execute the welding process.
When detecting the completion of the welding process,
the robot control devices 2a, 2b, and so on generate a
welding completion notification indicating the completion
of the welding process and transmit the welding comple-
tion notification to the host device 1. Accordingly, the host
device 1 can appropriately detect the completion of the
welding process based on each of the robot control de-
vices 2a, 2b, and so on. The method of detecting the
completion of the welding process by the robot control
devices 2a, 2b, and so on may be a method of determin-
ing the completion of the welding process based on a
signal indicating the completion of the welding process
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from a sensor (not shown) included in, for example, a
wire feeding device 300, or may be a known method, and
a content of the method of detecting the completion of
the welding process is not limited.
[0023] The main welding robots MC1a, MC1b, and so
on as an example of the welding robot are connected to
the robot control devices 2a, 2b, and so on so as to be
able to communicate data with the robot control devices
2a, 2b, and so on. The main welding robots MC1a, MC1b,
and so on execute the welding process instructed by the
host device 1 under the control of the corresponding robot
control devices 2a, 2b, and so on.
[0024] Fig. 2 is a diagram showing an internal config-
uration example of the robot control device 2a and the
host device 1 according to the first embodiment. In order
to make the description easy to understand, the monitor
MN1 and the input interface UI1 are not shown in Fig. 2,
the main welding robot MC1a among the main welding
robots MC1a, MC1b, and so on is exemplified, and fur-
ther, the robot control device 2a among the robot control
devices 2a, 2b, and so on is exemplified.
[0025] The main welding robot MC1a executes the
welding process instructed from the host device 1 under
the control of the robot control device 2a. The main weld-
ing robot MC1a performs, for example, arc welding in the
welding process. However, the main welding robot MC1a
may perform welding (for example, laser welding or gas
welding) other than the arc welding. In this case, although
not shown, a laser head may be connected to a laser
oscillator via an optical fiber instead of a welding torch
400. The main welding robot MC1a includes at least a
manipulator 200, the wire feeding device 300, a welding
wire 301, and the welding torch 400.
[0026] The manipulator 200 includes an articulated
arm, and moves each arm based on a control signal from
a robot control unit 25 (see the following description) of
the robot control device 2a. Accordingly, the manipulator
200 can change a positional relationship between a work-
piece Wk and the welding torch 400 (for example, an
angle of the welding torch 400 with respect to the work-
piece Wk) by the movement of the arm.
[0027] The wire feeding device 300 controls a feeding
speed of the welding wire 301 based on a control signal
(see the following description) from the robot control de-
vice 2a. The wire feeding device 300 may include a sen-
sor capable of detecting a remaining amount of the weld-
ing wire 301.
[0028] The welding wire 301 is held by the welding
torch 400. When electric power is supplied from a power
supply device 4 to the welding torch 400, an arc is gen-
erated between a tip end of the welding wire 301 and the
workpiece Wk, and the arc welding is performed. The
illustration and description of a configuration and the like
for supplying shielding gas to the welding torch 400 are
omitted for the convenience of description.
[0029] The host device 1 generates the welding proc-
ess execution command using each of the plurality of
original workpieces by using the welding-related infor-

mation input or set in advance by the user, and transmits
the execution command to the robot control device 2a.
The host device 1 includes at least a communication unit
10, a processor 11, and a memory 12.
[0030] The communication unit 10 is connected to the
robot control device 2 and the external storage ST so
that data can be communicated among the communica-
tion unit 10, the robot control device 2a, and the external
storage ST. The communication unit 10 transmits a weld-
ing process execution command (see the above descrip-
tion) generated by the processor 11 to the robot control
device 2a. The communication unit 10 receives the ID of
the welded workpiece transmitted from the robot control
device 2a and outputs the ID to the processor 11. The
welding process execution command may include, for
example, a control signal for controlling each of the ma-
nipulator 200, the wire feeding device 300, and the power
supply device 4 included in the main welding robot MC1a.
[0031] The processor 11 is configured using, for ex-
ample, a central processing unit (CPU) or a field pro-
grammable gate array (FPGA), and performs various
processing and control in cooperation with the memory
12. Specifically, the processor 11 functionally imple-
ments a cell control unit 13, an ID setting management
unit 14, and a logical data generation unit 15, and by
referring to a program held in the memory 12 and exe-
cuting the program.
[0032] The memory 12 includes, for example, a ran-
dom access memory (RAM) as a workpiece memory
used when processing of the processor 11 is executed,
and a read only memory (ROM) for storing a program
defining processing of the processor 11. The RAM tem-
porarily stores data generated or acquired by the proc-
essor 11. A program that defines processing of the proc-
essor 11 is written into the ROM. The memory 12 stores
the data of the welding-related information read from the
external storage ST, data of secondary workpiece infor-
mation (see the following description) including the ID of
the welded workpiece (secondary workpiece) transmit-
ted from the robot control device 2a, and the welding
process logical data (see Figs. 3 and 4) of the secondary
workpiece generated by the processor 11.
[0033] The cell control unit 13 generates the execution
command for executing the welding process using the
plurality of original workpieces defined (in other words,
set) in the welding-related information based on the weld-
ing-related information stored in the external storage ST.
The cell control unit 13 may generate a different welding
process execution command for each welding process
executed by each of the main welding robots MC1a,
MC1b, and so on. The welding process execution com-
mand generated by the cell control unit 13 is transmitted
to the corresponding robot control devices 2a, 2b, and
so on via the communication unit 10.
[0034] The ID setting management unit 14 sets the ID
of the welded workpiece (secondary workpiece) trans-
mitted from the robot control device (for example, the
robot control device 2a) as the ID of the welded workpiece

7 8 



EP 4 043 159 A1

6

5

10

15

20

25

30

35

40

45

50

55

(secondary workpiece) produced by the welding process
using the plurality of original workpieces, and stores the
ID in the memory 12. The ID setting management unit
14 may store the ID of the welded workpiece (secondary
workpiece) and the welding process logical data (see the
following description) in association with each other in
the external storage ST.
[0035] The logical data generation unit 15 uses the
secondary workpiece information including the ID of the
welded workpiece (secondary workpiece) transmitted
from the robot control device (for example, the robot con-
trol device 2a) to generate the welding process logical
data indicating a relationship between the ID of the sec-
ondary workpiece and the ID of each of the plurality of
original workpieces used in the welding process (for ex-
ample, a strength relationship of the IDs) (see Figs. 3
and 4). Details of the strength of the ID and the welding
process logical data will be described later with reference
to Figs. 3 and 4. The logical data generation unit 15 may
store the ID of the welded workpiece (secondary work-
piece) and the welding process logical data in association
with each other in the external storage ST.
[0036] The robot control device 2a controls the
processing of the corresponding main welding robot
MC1a (specifically, the manipulator 200, the wire feeding
device 300, and the power supply device 4) based on
the welding process execution command sent from the
host device 1. The robot control device 2a includes at
least a communication unit 20, a processor 21, and a
memory 22.
[0037] The communication unit 20 is connected to en-
able data communication between the host device 1 and
the main welding robot MC1a. Although illustration is sim-
plified in Fig. 2, data is transmitted and received between
the robot control unit 25 and the manipulator 200, be-
tween the robot control unit 25 and the wire feeding de-
vice 300, and between a power supply control unit 26
and the power supply device 4 via the communication
unit 20. The communication unit 20 receives the welding
process execution command transmitted from the host
device 1. The communication unit 20 transmits the sec-
ondary workpiece information including the ID of the
welded workpiece (the secondary workpiece) produced
by the welding process to the host device 1.
[0038] Here, the secondary workpiece information in-
cludes, in addition to the ID of the welded workpiece (the
secondary workpiece), at least workpiece information
(for example, the ID and name of the original workpiece,
the welding portion of the original workpiece) including
the IDs of the plurality of original workpieces used in the
welding process, and welding conditions at the time of
execution of the welding process. The welding conditions
include, for example, a material and a thickness of the
original workpiece, a material and a wire diameter of the
welding wire 301, a type of the shielding gas, a flow rate
of the shielding gas, a set average value of a welding
current, a set average value of a welding voltage, a feed-
ing speed and a feeding amount of the welding wire 301,

the number of times of welding, and a welding time. In
addition to these, for example, information indicating a
type of welding process (for example, TIG welding, MAG
welding, or pulse welding), and a moving speed and a
moving time of the manipulator 200 may be included.
[0039] The processor 21 is configured with, for exam-
ple, a CPU or an FPGA, and executes various processing
and controls in cooperation with the memory 22. Specif-
ically, the processor 21 functionally implements a pro-
gram generation unit 23, a calculation unit 24, the robot
control unit 25, the power supply control unit 26, and an
ID random selection unit 27 by referring to a program
held in the memory 22 and executing the program.
[0040] The memory 22 includes, for example, a RAM
as a workpiece memory used when the processing of the
processor 21 is executed, and a ROM that stores a pro-
gram defining the processing of the processor 21. The
RAM temporarily stores data generated or acquired by
the processor 21. The program that defines processing
of the processor 21 is written in the ROM. The memory
22 stores data of the welding process execution com-
mand transmitted from the host device 1, data of sec-
ondary workpiece information including the ID of the
welded workpiece (the secondary workpiece) generated
by the welding process, and data of welding process log-
ical data (see Figs. 3 and 4) of the secondary workpiece
generated by the processor 21. The memory 22 stores
a welding process program executed by the main welding
robots MC1a, MC1b, and so on. The welding process
program is a program that defines a specific procedure
(process) of the welding process of joining the plurality
of original workpieces using the welding conditions in the
welding process. The program may be created in the
robot control device 2a, or may be created by the host
device 1, transmitted in advance, and stored in the robot
control device 2a.
[0041] The program generation unit 23 generates a
welding process program to be executed by the main
welding robot (for example, the main welding robot
MC1a) using the workpiece information (for example, the
ID, the name, and the welding portion of the original work-
piece) of each of the plurality of original workpieces in-
cluded in the execution command based on the welding
process execution command transmitted from the host
device 1 via the communication unit 20. The program
may include various parameters such as the welding cur-
rent, the welding voltage, an offset amount, a welding
speed, and a posture of the welding torch 400 for con-
trolling the power supply device 4, the manipulator 200,
the wire feeding device 300, the welding torch 400, and
the like during the execution of the welding process. The
generated program may be stored in the processor 21
or may be stored in the RAM in the memory 22.
[0042] The calculation unit 24 performs various calcu-
lations. For example, the calculation unit 24 performs cal-
culation or the like for controlling the main welding robot
MC1a (specifically, each of the manipulator 200, the wire
feeding device 300, and the power supply device 4) con-
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trolled by the robot control unit 25 based on a welding
process program generated by the program generation
unit 23.
[0043] The robot control unit 25 drives the main weld-
ing robot MC1a (specifically, each of the manipulator 200,
the wire feeding device 300, and the power supply device
4) based on the welding process program generated by
the program generation unit 23.
[0044] The power supply control unit 26 drives the pow-
er supply device 4 based on the welding process program
generated by the program generation unit 23 and a cal-
culation result of the calculation unit 24.
[0045] After the welding process using the plurality of
original workpieces is completed, the ID random selec-
tion unit 27 randomly selects and determines which ID
among the IDs of the plurality of original workpieces is
to be adopted as the ID of the welded workpiece (sec-
ondary workpiece). In other words, when the IDs of the
plurality of original workpieces are "A" and "B" (see Fig.
3), the ID random selection unit 27 randomly selects "A"
or "B" as the ID of the welded workpiece (for example,
the secondary workpiece). "Random" means that prob-
ability that the ID "A" is selected and probability that the
ID "B" is selected at the time of selection may be equal
(for example, 50% each) or may not be equal. A fact that
the probabilities are not equal indicates that, for example,
one of the IDs may be selected more unevenly or pref-
erentially than other IDs. Here, ID will be described.
[0046] In the present specification, the ID is constituted
by, for example, a combination of a plurality of types of
character codes. The types are, for example, alphabets
and numbers, and are not limited thereto. An example of
the ID of the original workpiece is "ABC001XYZ999".
Here, in order to make the description easy to under-
stand, the ID is shown as a 12-digit character code
formed of "three digits of alphabets", "three digits of nu-
merals", "three digits of alphabets", and "three digits of
numerals", whereas the ID is not limited to the configu-
ration examples. Among the 12-digit character codes, for
example, the upper three digits of alphabets may indicate
codes of a company or a customer (for example, a sup-
plier or a shipping destination), and other "three digits of
numerals", "three digits of alphabets", and "three digits
of numerals" may indicate serial numbers.
[0047] Fig. 3 is an explanatory diagram showing an
example of an operation outline at the time of welding
using a workpiece with an ID "A" and a workpiece with
an ID "B". In the example of Fig. 3, a process in which a
welded workpiece (that is, a secondary workpiece W3)
is manufactured by joining a circular original workpiece
W1 having the ID "A" and a square original workpiece
W2 having the ID "B" in one welding process is shown.
As described above, the IDs "A" and "B" are, for example,
12-digit alphabets and numerals, but are collectively rep-
resented by one alphabetic character in order to make
the description of Fig. 3 easy to understand.
[0048] In Fig. 3, the ID random selection unit 27 ran-
domly (see the above description) adopts and selects

one of the ID "A" and the ID "B" as the ID of the welded
workpiece (that is, the secondary workpiece W3). How-
ever, even when the ID of the welded workpiece (that is,
the secondary workpiece W3) is randomly selected,
when the ID "A" of the original workpiece W1 and the ID
"A" of the welded workpiece (that is, the secondary work-
piece W3) are the same, it may be complicated to man-
age whether the ID "A" is the ID of the original workpiece
W1 or the secondary workpiece W3. Therefore, in the
welding system 100 according to the first embodiment,
for example, in the welding process using the original
workpiece W1 with the ID "A" and the original workpiece
W2 with the ID "B", the host device 1 generates welding
process logical data LG1 that logically indicates the mu-
tual relationship among the ID "A" of the original work-
piece W1, the ID "B" of the original workpiece W2, and
the ID "A" of the secondary workpiece W3, or welding
process logical data LG2 that logically indicates the mu-
tual relationship among the ID "A" of the original work-
piece W1, the ID "B" of the original workpiece W2, and
the ID "B" of the secondary workpiece W3. Further, the
host device 1 generates a record TB1 in which the ID "A"
of the secondary workpiece W3, a management ID (for
example, "XA") which is set and used when the ID "A" is
actually managed by the user business operator (see the
following description), and the welding process logical
data LG1 are associated with each other, or a record TB2
in which the ID "B" of the secondary workpiece W3, a
management ID (for example, "XB") which is set and
used when the ID "B" is actually managed by the user
business operator (see the following description), and
the welding process logical data LG2 are associated with
each other, and stores the records TB1 and TB2 in the
external storage ST (see Fig. 3). The host device 1 may
display, on the monitor MN1, a display screen indicating
the relationship between the ID "A" of the secondary
workpiece W3 and the welding process logical data LG1,
or a display screen indicating the relationship between
the ID "B" of the secondary workpiece W3 and the welding
process logical data LG2. Accordingly, the user can in-
tuitively grasp details of the welding process that reaches
the manufacture of the secondary workpiece W3.
[0049] The welding process logical data LG1 is data
having a logical structure in which the ID "A" is located
at a higher level and the ID "B" is located at a lower level
than the ID "A". That is, the welding process logical data
LG1 indicates, as viewed from the ID "A" of the secondary
workpiece W3, which ID the original workpiece having is
used and the secondary workpiece W3 is manufactured
by the welding process, and also indicates a list of IDs
of the plurality of original workpieces used in the welding
process and a temporal order in which the welding proc-
esses are executed when the plurality of welding proc-
esses exist. Accordingly, even after the welding process
is completed, the user can comprehensively grasp the
data on the original workpieces used for manufacturing
the secondary workpiece W3 without losing the informa-
tion on the original workpiece W2.
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[0050] The welding process logical data LG2 is data
having a logical structure in which the ID "B" is located
at a higher level and the ID "A" is located at a lower level
than the ID "B". That is, the welding process logical data
LG2 indicates, as viewed from the ID "A" of the secondary
workpiece W3, which ID the original workpiece having is
used and the secondary workpiece W3 is manufactured
by the welding process, and also indicates a list of IDs
of the plurality of original workpieces used in the welding
process and a temporal order in which the welding proc-
esses are executed when the plurality of welding proc-
esses exist. Accordingly, even after the welding process
is completed, the user can comprehensively grasp the
data on the original workpieces used for manufacturing
the secondary workpiece W3 without losing the informa-
tion on the original workpiece W1.
[0051] Although not shown in Fig. 3, when three orig-
inal workpieces of the original workpiece of the ID "A",
the original workpiece of the ID "B", and the original work-
piece of the ID "C" are joined or the like and the ID "A"
is the strongest, the host device 1 may generate data
having a logical structure in which, for example, the ID
"A" is located at a highest position and the ID "B" and the
ID "C" are located lower than the ID "A" as the welding
process logical data.
[0052] Fig. 4 is an explanatory diagram showing an
example of an operation outline at the time of welding
using the workpiece with the ID "A", the workpiece with
the ID "B", the workpiece with the ID "C", and the work-
piece with the ID "D". The example of Fig. 4 illustrates a
process in which a triangular original workpiece W4 hav-
ing an ID "C" and a pentagonal original workpiece W5
having an ID "D" are joined together in a first welding
process to manufacture a welded workpiece (that is, a
secondary workpiece W6), a circular original workpiece
W1 having an ID "A" and a square original workpiece W2
having an ID "B" are joined together in a second welding
process to manufacture a welded workpiece (that is, a
secondary workpiece W3), and a secondary workpiece
W3 having an ID "A" and a secondary workpiece W6
having an ID "D" are joined together in a third welding
process to manufacture a welded workpiece (that is, a
tertiary workpiece W7). Similarly, the IDs "A", "B", "C",
and "D" are formed of, for example, 12-digit alphabets
and numerals, but are collectively represented by one
alphabetic character in order to make the description of
Fig. 4 easy to understand.
[0053] In Fig. 4, the ID random selection unit 27 selects
one of the ID "C" and the ID "D" randomly (see the above
description) as the ID of the welded workpiece (that is,
the secondary workpiece W6) which is the product of the
first welding process. For example, the ID "D" is selected.
Similarly, the ID random selection unit 27 randomly se-
lects one of the ID "A" and the ID "B" (see the above
description) as the ID of the welded workpiece (that is,
the secondary workpiece W3) which is the product of the
second welding process. For example, the ID "A" is se-
lected. Further, the ID random selection unit 27 randomly

selects one of the ID "A" and the ID "D" (see the above
description) as the ID of the welded workpiece (that is,
the tertiary workpiece W7) which is a product of the third
welding process. For example, the ID "D" is selected.
However, even if the ID of the welded workpiece (that is,
the tertiary workpiece W7) is randomly selected, if the ID
"D" of the original workpiece W5, the ID "D" of the welded
workpiece (that is, the secondary workpiece W6), and
the ID "D" of the tertiary workpiece W7 are all the same,
it may be complicated to manage which ID "D" is the
original workpiece W4, the secondary workpiece W6, or
the tertiary workpiece W7. Therefore, in the welding sys-
tem 100 according to the first embodiment, for example,
in the first welding process to the third welding process,
the host device 1 generates welding process logical data
LG3 logically indicating the mutual relationship between
the finally selected ID "D" and other IDs "A", "B", and "C".
Further, the host device 1 generates a record TB3 in
which the ID "D" of the tertiary workpiece W7, a manage-
ment ID (for example, "XD") that is set and used when
the ID "D" is actually managed by the user business op-
erator (see the following description), and the welding
process logical data LG3 are associated with each other,
and stores the record TB3 in the external storage ST (see
Fig. 4). The host device 1 may display a display screen
indicating the relationship between the ID "D" of the ter-
tiary workpiece W7 and the welding process logical data
LG3 on the monitor MN1. Accordingly, the user can in-
tuitively grasp details of the welding process that reaches
the manufacture of the tertiary workpiece W7.
[0054] The welding process logical data LG3 indicates,
when viewed from the ID "D" of the tertiary workpiece
W7, which ID the original workpiece having which ID is
used in which the welding process the tertiary workpiece
W7 is used and manufactured, and also indicates a re-
lationship of the IDs of the plurality of original workpieces
used in each welding processes, and a temporal order
in which each process is executed. For example, the
welding process logical data LG3 indicates that the ter-
tiary workpiece W7 having the ID "D" is manufactured
through three welding processes (welding processes Y1,
Y2, and Y3). In the welding process Y1, the original work-
piece W5 having the ID "C" and the original workpiece
W4 having the ID "C" are welded, and the ID "D" is ran-
domly selected as the ID of the secondary workpiece W3.
In the welding process Y2, the original workpiece W1
having the ID "A" and the original workpiece W2 having
the ID "B" are welded, and the ID "A" is randomly selected
as the ID of the secondary workpiece W3. In the welding
process Y3, the secondary workpiece W3 having the ID
"A" and the secondary workpiece W6 having the ID "D"
are welded, and the ID "D" is randomly selected as the
ID of the tertiary workpiece W7. In the welding process
logical data LG3, when viewed from the ID "D" of the
tertiary workpiece W7, a position closer to the ID "D" in-
dicates that a time at which the original workpiece W5 or
the secondary workpiece W6 having the ID "D" is welded
is older, and a position farther from the ID "D" indicates
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that the time at which the original workpiece W5 or the
secondary workpiece W6 having the ID "D" is welded is
newer. Accordingly, even after all of the plurality of weld-
ing processes are completed, the user can comprehen-
sively grasp the data related to each original workpiece
used for manufacturing the tertiary workpiece W7 without
losing the information on the original workpiece or the
secondary workpiece of the ID unselected as a result of
random selection in each welding process.
[0055] Fig. 5 is a diagram showing an example of a
correspondence table between the random selection ID
and the management ID. The correspondence table
XTB1 includes one or more records TB1, TB2, and TB3
shown in Fig. 3 or 4. In order for the business operator
(hereinafter, referred to as the "user business operator")
executing the welding process to actually implement ef-
ficient management of the ID of the welded workpiece
manufactured by the welding process, the randomly se-
lected ID (random selection ID) may be replaced with a
management ID in a format suitable for management by
the user business operator. Therefore, in order for the
user business operator to efficiently manage the IDs of
the welded workpieces, for example, the host device 1
sets a management ID in place of the random selection
ID by the operation of the user, generates the corre-
spondence table XTB1 that defines the relationship be-
tween the random selection ID and the corresponding
management ID, and stores the correspondence table
XTB1 in the external storage ST. The correspondence
table XTB1 may be stored in the memory 12 of the host
device 1.
[0056] For example, the correspondence table XTB1
of Fig. 5 defines management IDs "RX85-1001",
"RX85-1002", and "RX90-0001" unique to a company or
a customer (for example, a shipping destination) so as
to correspond to random selection IDs "AAA001",
"BBB001", "DDD001", and so on. "RX85-1001",
"RX85-1002", "RX90-0001", and so on are the same cus-
tomer since "RX" before the hyphen in the ID is common,
and since the branch numbers (numbers after the hyphen
in the ID) of "RX85" and "RX90" are different, the work-
pieces are individually different welded workpieces
(products by the welding process).
[0057] Fig. 6 is a diagram showing an example in which
different IDs are assigned to a plurality of original work-
pieces W111, W112, W113, and W114 generated by di-
vision. The user business operator may supply (procure)
the original workpiece W11 from a supplier (in other
words, an outsource destination that is a purchase des-
tination of the original workpiece (part) used in the weld-
ing process). It is assumed that the management ID of
the user business operator of the original workpiece W11
is "AAA001". In the welding process, the original work-
piece W11 may not be used as it is, but may be divided
into, for example, four steel materials. In such a case,
the welding system 100 may set different IDs in the host
device 1 so as to have relevance to the ID of a parent
original workpiece W11 with respect to each of the four

original workpieces W111, W112, W113, and W114,
which are steel materials, by an input operation per-
formed by the user via an input interface U1.
[0058] Specifically, the host device 1 sets the ID of the
original workpiece W111 to "AAA0011", the ID of the orig-
inal workpiece W112 to "AAA0012", the ID of the original
workpiece W113 to "AAA0013", and the ID of the original
workpiece W114 to "AAA0014". Accordingly, since the
welding system 100 can set the ID in the state of the
original workpiece suitable for a size, a shape, and the
like actually used in the welding process, the identifier of
the welded workpiece and the welding process logical
data can be correctly generated.

(Operation of Welding System)

[0059] Next, an operation procedure of the ID manage-
ment by the welding system 100 according to the first
embodiment will be described with reference to Fig. 7.
Fig. 7 is a sequence diagram showing an operation pro-
cedure example of the ID management in the welding
system 100 according to the first embodiment. In the de-
scription of Fig. 7, an operation procedure performed be-
tween the host device 1 and the robot control device 2a
in the welding process using the original workpieces W1
and W2 shown in Fig. 3 will be described as an example.
[0060] In Fig. 7, the host device 1 acquires workpiece
information (for example, the ID, the name, and the weld-
ing portion of the original workpiece) including the IDs of
the original workpieces W1 and W2 which are targets of
the welding process (main welding) (St1), and generates
a welding process execution command including the
workpiece information on the original workpieces W1 and
W2. The host device 1 sends the welding process exe-
cution command including the workpiece information on
the original workpiece W1 and the workpiece information
on the original workpiece W2 to the robot control device
2 (St2).
[0061] When the robot control device 2a receives the
welding process execution command sent from the host
device 1, the robot control device 2a generates a welding
process program to be executed by the main welding
robot MC1a using the workpiece information on each of
the plurality of original workpieces W1 and W2 included
in the execution command, and causes the main welding
robot MC1a to execute the main welding according to
the program (St3). The robot control device 2a deter-
mines the completion of the main welding (welding proc-
ess) by the main welding robot MC1a by various known
methods (St4), generates a main welding completion no-
tification indicating that the main welding of each of the
original workpieces W1 and W2 is individually completed,
and sends the main welding completion notification to
the host device 1 (St5).
[0062] After the main welding is completed, the robot
control device 2a randomly selects which ID of the orig-
inal workpieces W1 and W2 is to be adopted as the ID
of the secondary workpiece W3 based on the ID strength
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of the original workpieces W1 and W2 (St6). For example,
it is assumed that the ID "A" of the original workpiece W1
is selected. The robot control device 2a sends the sec-
ondary workpiece information (for example, the work-
piece information (for example, the ID of the original work-
piece, the name, and the welding portion of the original
workpiece) including the ID "A" of the secondary work-
piece W3, the ID of each of the plurality of original work-
pieces W1 and W2 used in the welding process and the
welding condition at the time of execution of the welding
process) including the ID of the secondary workpiece W3
selected in step St6 to the host device 1 (St7).
[0063] When the host device 1 receives the secondary
workpiece information including the ID of the secondary
workpiece W3 transmitted from the robot control device
2a, the host device 1 sets the ID "A" selected by the robot
control device 2a as the ID "A" of the secondary work-
piece W3, and generates the welding process logical da-
ta (see Figs. 3 and 4) related to the secondary workpiece
W3 (St8). The host device 1 sets the management ID
corresponding to the ID "A" of the secondary workpiece
W3, and stores the management ID and the welding proc-
ess logical data related to the secondary workpiece W3
in association with each other in the external storage ST
(St9). In step St9, the data stored in the external storage
ST may be data in which the randomly selected ID is
associated with the welding process logical data related
to the secondary workpiece W3.
[0064] As described above, in the welding system 100
according to the first embodiment, the host device 1 ac-
quires information on the ID of each of the plurality of
original workpieces W1 and W2 used in the welding proc-
ess. The robot control device 2a randomly selects which
of the IDs of the plurality of original workpieces W1 and
W2 is to be adopted based on completion of execution
of the welding process using the plurality of original work-
pieces W1 and W2 by the main welding robot MC1a (a
part of the welding system 100). The host device 1 sets
the ID of any of the original workpieces selected by the
robot control device 2a as the ID of the welded workpiece
(for example, the secondary workpiece) generated by
the welding process.
[0065] Accordingly, the welding system 100 according
to the first embodiment can support efficient and easier
management of the IDs of workpieces (in other words,
welded workpieces) manufactured in the welding proc-
ess in which the plurality of original workpieces are joined
or the like. That is, as in Patent Literature 1 in the related
art, a new ID is not set every time one workpiece is located
in a different manufacturing machine (in other words, the
main welding robot), and the ID of the manufactured
welded workpiece is a randomly-selected one of the IDs
of the plurality of original workpieces used in the welding
process, so that the management of the ID by the user
is simplified without increasing the ID uselessly.
[0066] The ID includes a combination of a plurality of
character codes (for example, "AAA001"). Accordingly,
the welding system 100 can easily manage the ID of the

welded workpiece (for example, the secondary work-
piece) by combining a serial number and the character
code indicating the type of the company or the customer,
for example, in accordance with a business form of the
user business operator (for example, a business test).
[0067] The character code includes, for example, al-
phabets and numbers. Accordingly, in view of the fact
that the ID is often constituted by a combination of the
alphabet and the numeral, the management of the ID of
the welded workpiece can be simplified and universally
used.
[0068] The host device 1 generates and stores data
(for example, welding process logical data) indicating a
relationship between the ID of the welded workpiece (for
example, the secondary workpiece) and the ID of each
of the plurality of original workpieces used in the welding
process. Accordingly, even after the welding process is
completed, the user can comprehensively grasp the data
on the original workpieces used for manufacturing the
secondary workpiece without losing the information on
the original workpiece having an ID that has not been
selected.
[0069] The data (for example, the welding process log-
ical data) indicates the temporal order of each of the plu-
rality of welding processes when the welding process
includes the plurality of welding processes (see Fig. 4).
Accordingly, the user can intuitively grasp, from the ID
of the secondary workpiece, which original workpiece
having which ID is used and which welding process is
performed in which time series order the secondary work-
piece is manufactured.
[0070] The data (for example, the welding process log-
ical data) includes welding conditions of the welding proc-
ess. Accordingly, the user can intuitively grasp what
welding condition the welding process is executed.
[0071] The welding system 100 holds, in the external
storage ST, the management table (for example, the cor-
respondence table XTB1) in which the ID of any of the
selected original workpieces is associated with a man-
agement identifier (for example, the management ID)
managed by the user (for example, the user business
operator). Accordingly, in the welding system 100, since
the user business operator can set the management ID
suitable for the character code (for example, the alpha-
bet) unique to the company or the customer (for example,
the shipping destination), the ID of the welded workpiece
can be appropriately managed in accordance with actual
circumstances of management of the user business op-
erator.
[0072] The robot control device (for example, the robot
control device 2a) constituting the welding system 100
includes a memory 22 that holds information on the ID
of each of the plurality of original workpieces, a processor
21 that controls the main welding robot (for example, the
main welding robot MC1a) so as to be able to execute
the welding process using the plurality of original work-
pieces, and a communication unit 20 that communicates
with the host device 1 that integrally controls the welding
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system 100. Based on the completion of the execution
of the welding process by the main welding robot, the
processor 21 randomly selects which of the IDs of the
plurality of original workpieces is to be adopted. The proc-
essor 21 transmits a setting request in which the ID of
any of the selected original workpieces is set as the ID
of the welded workpiece generated by the welding proc-
ess to the host device 1 via the communication unit 20.
[0073] Accordingly, the robot control device (for exam-
ple, the robot control device 2a) according to the first
embodiment can support efficient and easy management
of the IDs of workpieces (in other words, welded work-
pieces) manufactured in the welding process in which
the plurality of original workpieces are joined or the like.
That is, as in Patent Literature 1 in the related art, a new
ID is not set every time one workpiece is located in a
different manufacturing machine (in other words, the
main welding robot), and the ID of the manufactured
welded workpiece is a randomly-selected one of the IDs
of the plurality of original workpieces used in the welding
process by the robot control device (for example, the ro-
bot control device 2a) according to the first embodiment,
so that the management of the ID by the user is simplified
without increasing the ID uselessly.

(Second Embodiment)

[0074] In the first embodiment, the ID of the welded
workpiece (for example, the secondary workpiece) gen-
erated in the welding process is selected by the robot
control device (for example, the robot control device 2a).
In the second embodiment, an example in which the se-
lection is performed by the host device 1 will be de-
scribed.

(Configuration of Welding System)

[0075] Fig. 9 is a diagram showing an internal config-
uration example of the robot control device 2a and a host
device 1a according to the second embodiment. In the
description of Fig. 9, the same components as those
shown in Fig. 2 are denoted by the same reference nu-
merals, description thereof will be simplified or omitted,
and different contents will be described.
[0076] The host device 1a generates a welding proc-
ess execution command using each of the plurality of
original workpieces by using the welding-related infor-
mation input or set in advance by the user, and transmits
the execution command to the robot control device 2a.
The host device 1a includes at least the communication
unit 10, a processor 11a, and the memory 12.
[0077] The processor 11a is configured with, for exam-
ple, a CPU or an FPGA, and executes various processing
and controls in cooperation with the memory 12. Specif-
ically, the processor 11a functionally implements a cell
control unit 13, an ID setting management unit 14, a log-
ical data generation unit 15, and an ID random selection
unit 16 by referring to a program held in the memory 12

and executing the program. In other words, in the second
embodiment, the ID random selection unit 27 included in
the processor 21 of the robot control devices 2a, 2b, and
so on according to the first embodiment is included in the
processor 11a of the host device 1a.
[0078] After the welding process using the plurality of
original workpieces is completed by the main welding
robot (for example, the main welding robot MC1a), the
ID random selection unit 16 randomly selects and deter-
mines which ID among the IDs of the plurality of original
workpieces is to be adopted as the ID of the welded work-
piece (secondary workpiece) using the data transmitted
from the robot control device (for example, the robot con-
trol device 2a).

(Operation of Welding System)

[0079] Next, an operation procedure of the ID manage-
ment by the welding system 100 according to the second
embodiment will be described with reference to Fig. 10.
Fig. 9 is a sequence diagram showing an example of an
operation procedure of the ID management in the welding
system 100 according to the second embodiment. In the
description of Fig. 9, an operation procedure performed
between the host device 1 and the robot control device
2a in the welding process using the original workpieces
W1 and W2 shown in Fig. 3 will be described as an ex-
ample, and the same processing as those in Fig. 7 are
denoted by the same step numbers, the description
thereof will be simplified or omitted, and different contents
will be described.
[0080] In Fig. 9, after transmitting the main welding
completion notification corresponding to each of the orig-
inal workpieces W1 and W2 in step St5 to the host device
1a, the robot control device 2a transmits the secondary
workpiece information (for example, workpiece informa-
tion (for example, an ID and a name of the original work-
piece, a welding portion of the original workpiece) includ-
ing an ID of each of the plurality of original workpieces
W1 and W2 used in the welding process, and a welding
condition at the time of execution of the welding process)
to the host device 1 (St7a).
[0081] When the host device 1a receives the second-
ary workpiece information (see the above description)
transmitted from the robot control device 2a in step St7a,
the host device 1a randomly selects which ID of the orig-
inal workpieces W1 and W2 is to be adopted as the ID
of the secondary workpiece W3 (St10). For example, it
is assumed that the ID "A" of the original workpiece W1
is selected.
[0082] The host device 1a sets the ID "A" selected in
step St10 as the ID "A" of the secondary workpiece W3,
and generates the welding process logical data (see Figs.
3 and 4) related to the secondary workpiece W3 (St8).
The host device 1a sets a management ID corresponding
to the ID "A" of the secondary workpiece W3 and stores
the management ID and the welding process logical data
related to the secondary workpiece W3 in association
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with each other in the external storage ST (St9).
[0083] As described above, in the welding system 100
according to the second embodiment, the host device 1a
constituting the welding system 100 includes the memory
12 that holds information on the ID of each of the plurality
of original workpieces, the communication unit 10 that
communicates with the robot control device 2a that con-
trols the execution of the welding process using the plu-
rality of original workpieces, and the processor 11 that
randomly selects which of the IDs of the plurality of orig-
inal workpieces is to be adopted according to the prede-
termined rule based on detection of the completion of the
execution of the welding process by the robot control
device 2a. The processor 11 sets the ID of any of the
selected original workpieces as the ID of the welded
workpiece generated by the welding process.
[0084] Accordingly, the host device 1a according to the
second embodiment can support efficient and easy man-
agement of the IDs of workpieces (in other words, welded
workpieces) manufactured in the welding process in
which the plurality of original workpieces are joined or
the like. That is, as in Patent Literature 1 in the related
art, a new ID is not set every time one workpiece is located
in a different manufacturing machine (in other words, the
main welding robot), and the ID of the manufactured
welded workpiece is a randomly-selected one of the IDs
of the plurality of original workpieces used in the welding
process by the host device 1a according to the second
embodiment, so that the management of the ID by the
user is simplified without increasing the ID uselessly.
[0085] Although the various embodiments are de-
scribed above with reference to the drawings, it is need-
less to say that the present disclosure is not limited to
such examples. It will be apparent to those skilled in the
art that various alterations, modifications, substitutions,
additions, deletions, and equivalents can be conceived
within the scope of the claims, and it should be under-
stood that such changes also belong to the technical
scope of the present disclosure. Further, components in
the various embodiments described above may be com-
bined optionally in the range without deviating from the
spirit of the invention.
[0086] The present application is based on Japanese
Patent Application (Japanese Patent Application No.
2019-188158) filed on October 11, 2019, and contents
thereof are incorporated herein by reference.

INDUSTRIAL APPLICABILITY

[0087] The present disclosure is useful as an identifier
management method, a robot control device, and an in-
tegrated control device, which support efficient and easy
management of an identifier of a workpiece manufac-
tured in a process such as welding.

REFERENCE SIGNS LIST

[0088]

1, 1a host device
2a, 2b robot control device
4 power supply device
10, 20 communication unit
11, 11a, 21 processor
12,22 memory
13 cell control unit
14 ID setting management unit
15 logical data generation unit
16, 27 ID random selection unit
23 program generation unit
24 calculation unit
25 robot control unit
26 power supply control unit
200 manipulator
300 wire feeding device
301 welding wire
400 welding torch
MC1a, MClb main welding robot
ST external storage
Wk workpiece

Claims

1. An identifier management method to be executed by
a welding system, the identifier management meth-
od comprising:

acquiring information on identifiers of a plurality
of original workpieces;
randomly selecting any one of the identifiers of
the plurality of original workpieces to be adopted
based on completion of execution of a welding
process using the plurality of original workpieces
by the welding system; and
setting the any one of the identifiers of the orig-
inal workpieces, which has been selected, as an
identifier of the welded workpiece generated in
the welding process.

2. The identifier management method according to
claim 1,
wherein each of the identifiers comprises a combi-
nation of a plurality of character codes.

3. The identifier management method according to
claim 2,
wherein the character codes comprise an alphabet
and a number.

4. The identifier management method according to
claim 1, further comprising:
generating and storing data indicating a relationship
between the identifier of the welded workpiece and
the identifiers of the respective original workpieces
used in the welding process.
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5. The identifier management method according to
claim 4,
wherein in a case in which the welding process in-
cludes a plurality of welding processes, the data in-
dicates a temporal order of the plurality of welding
processes.

6. The identifier management method according to
claim 4 or 5,
wherein the data comprises a welding condition of
the welding process.

7. The identifier management method according to
claim 1, further comprising:
holding a management table in which the any one
of the identifiers of the original workpieces which has
been selected is in association with a management
identifier.

8. A robot control device constituting a welding system,
the robot control device comprising:

a memory configured to hold information on
identifiers of a plurality of original workpieces;
a processor configured to control a welding robot
to allow execution of a welding process using
the plurality of original workpieces; and
a communication unit configured to communi-
cate with an integrated control device that per-
forms integrated control of the welding system,
wherein the processor is configured to:

randomly select any one of the identifiers of
the respective original workpieces to be
adopted based on completion of the execu-
tion of the welding process by the welding
robot, and
transmit, to the integrated control device via
the communication unit, a setting request
for setting, as an identifier of a welded work-
piece generated in the welding process, the
any one of the identifiers of the original
workpieces which has been selected.

9. An integrated control device constituting a welding
system, the integrated control device comprising:

a memory configured to hold information on
identifiers of a plurality of original workpieces;
a communication unit configured to communi-
cate with a robot control device configured to
control execution of a welding process using the
plurality of original workpieces; and
a processor configured to randomly select any
one of the identifiers of the plurality of original
workpieces to be adopted based on detection
of completion of the execution of the welding
process by the robot control device,

wherein the processor is configured to:
set, as an identifier of a welded workpiece gen-
erated in the welding process, the any one of
the identifiers of the original workpieces which
has been selected.
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