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Development of Welding Condition Monitoring System in Cold Steel
Sheet Process Line
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Abstract:

The continuous annealing line for cold rolled steel sheets is a process in which steel sheets are continuously
annealed by welding the preceding and following sheets with a welding machine at the entry section. When sheet
fracture occurs due to defective welding, operation stops, and restoration work takes a long time. Therefore,
technique to stable welding and a device to detect weld defects with high accuracy are required for stable operation.
We have developed a 2D thermometer to precisely measure the temperature of the weld zone and a weld monitoring

device at the continuous annealing line of JFE Steel East Japan Works (Chiba).
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Fig. 1 Layout of continuous annealing line
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Fig. 2 Schematic diagram of seam welding
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Table 1 Sheet size for automobiles and tin plate

Automotive sheet Tin plate
Thickness (mm) 0.40 — 2.60 0.15—10.60
Width (mm) 800 — 1900 600 — 1 200

HAZ width 4 mm

BEE 1 fMoasE HAZ 5i0ER
Photo 1 Appearance of welding steel sheet
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Fig. 5 Temperature profile of welding steel sheet
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Table 2 Development items and requirements for thermometer

Development item Purpose Requirements
Mount in close to electrode rings
Small size of a) To achieve a high resolution Size: Detection unit

detection unit | b) To measure the tempe

immediately after welding

rature O30 mm * 200 mm or less

Wide range of b) To follow the weld meandering
measurement ¢) Response to inadequate
profile (2D) P 4

a) Measurement of HAZ width

thermometer installation

Measuring field of view:
20 mm or more
Resolution: 0.2 mm or less
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Fig. 6 Composition of thermometer
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Fig. 10 Result of welding temperature (normal temperature
weld profile)
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Fig. 11 Result of welding temperature (abnormal temperature
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Judging process of welding

1) Monitor the peak temperature.

2) Monitor the ratio of the sheet width to the heating area.
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Judging process of welding
3) Monitor the HAZ width.
4) Monitor the HAZ center position.
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Fig. 12 Welding quality judgment logic
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