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Implementation of welding platform for bead data visualization
-Focusing on smart factory implementation-
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Abstract The core of a smart factory is to collect, visualize, analyze, and utilize data generated from
equipment at production and manufacturing sites. The single pass welded along the weld joint is the
bead. The bead data includes the current, voltage, and gas flow rate generated during welding. In this
study, we implemented a welding platform for visualizing bead data by utilizing the characteristics of
these beads. The implementation method was to implement an integrated welding data interface, which
can collect data generated from welders, etc., in [oT middleware through a PLC at a manufacturing site
consisting of various welders. The collected data can be analyzed and utilized by operators in an office
and in the field. The application function of the welding platform was implemented. To ensure the
reliability and readability of the collected data, the data collection period for current, voltage, and gas
flow rate was set to 0.1 seconds. Quantitative results include reducing inventory-reduction costs by
10.2% and reducing gas consumption by more than 10%. Qualitative results include the implementation
of a dashboard utilizing the characteristics of beads in terms of production to display factory-operation
performance and a database that can solve quality problems by analyzing data generated during welding

when a quality problem occurs.
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Fig. 1. KS X 9001 - 3 smart factory operation management system framework
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Table 1. Composition of bead information

Item Description DiOin)ts
. Transmission
Transmit Flag Classification 1
PLC ID PLC Unique Number 3
Line line Specific 3
Information Information
Proces.s Process Number 2
Information
Specification Product specification 6
Information information sequence
Welder 1D Welder identification 1
number
Welding Job
Seq.. Base Job Seq., 4
Bead Seq Bead Order 4
. Year, Month, Day, Minute,
Start of Welding Second of start of welding 14
. Year, Month, Day, Minute,
End of welding Second of end of welding 14
Year, Month, Day, Minute,
Start of Bead Second of start of Bead 14
Year, Month, Day, Minute,
End of Bead Second of end of Bead 14
Bead section sequence
Bead Index number (by 1 second) 14
Voltage #1
Current #1 Average value between 0.0
and 0.1 seconds
Gas Flow #1
Voltage #N
Current #N Average value between N-1
and N seconds
Gas Flow #N
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Fig. 8. Implementation of bead information on the
welding platform
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Fig. 10. Application screen of the welding platform
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Fig. 12. Voltage measurement screen on application
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Fig. 13. Gas flow measurement screen on application
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