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Review of Robot Welding Technology in Tsu Works, JFE Engineering
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Abstract:

Welding process utilizing robot equipment has been developed and operated at Tsu Works, JFE Engineering for the
purpose of production cost reduction and quality improvement of bridges. This paper summarizes the steps taken for

such robot welding technology to date from early 1990s.
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Table 1 Robot welding technology transition in Tsu Works

1990s | 1992 | Box girder panel fabrication lines
(Web panel welding robot system,
Flange panel welding robot system)

1994 | I-girder panel welding robot system

Lateral rib fabrication line

2000s | 2002 | Steel segment welding robot system

2004 | Web panel welding robot system (Renewal)

2006 | I-girder panel welding robot system (Renewal)

2010s | 2013 |I-girder panel welding robot system
(Expansion)

Panel fabrication approach
High speed rotating arc welding process
Teaching-less CAD/CAM system

Box fabrication approach

Use positioning units
Portable multi-layer welding robot “Ishimatsu” | Portable transverse coordinate type robot

Mobile gantry type welding robot

Welding wire auto changer
Simple CAM system

Fillet welding
Arc sensor

Vertical, Lap, Groove
Groove welding adaptive control

Wave-shape web panel
U-rib steel plate deck

Gouging-less welding process

2007 | Flange panel welding robot system (Renewal) | Transverse coordinate type robot, 10 torchs | U-rib 75% penetration

Flexible application
Expansion of adoption
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Photo 1 Web panel welding robot system

EE1

BB I A MABEORY FRT LA
Photo 2 Steel segment welding robot system
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Photo 3 Web panel welding robot system (Renewal)
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Photo 4 Wave-shape web welding bead appearance
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Photo 5 Flange panel welding robot system (Renewal)

U-Rib penetration

| =75% X Plate thickness
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Photo 6 U-Rib bead appearance and macro section
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Photo 7 Gouging-less welding process macro section
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Photo 8 I-girder panel welding robot (New)
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Photo 9 Portable welding robot
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Leg length : 8§ mm Cornering bead (Start end)

1 FCW (Flux cored wire) (K BiAREERD—H
Fig.1 Example of bead appearance (FCW)
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Photo 10 Composite deck slab bridge
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Photo 11  Steel sea wall
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