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Development of a Steel Structure Welding Robot System
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After the South Hyogo Earthquake in 1995, the manufacturing standard and the inspection method for steel
structures in Japan were reviewed. For welding, strict heat input and interpass temperature regulation was
called for. From the viewpoint of the total cost reduction, automatic, round-the-clock welding was also seen
as being highly advantageous. To achieve these targets, a new welding robot system (based on Kobe Steel's
ARCMAN-RON welding robot) was developed. This paper reports on this new robot system and related

recent developments.
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0 The case of one side welding alone

Warping by welding
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0 The case of both sides welding using pass distribution procedured
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every joints

The diaphragm have been
warped to welding side.

Robot welds first pass of

Effects:

« The welding process can suppress warping of diaphragm.
« Operator can remove the slag of every joints at a time

« Interpass temperature can be reduced.
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Robot have welds every joints
to specifying pass
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Fig. 1 Pass distribution procedure
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Before welding

Welded the left side joint  Pass distribution
before the right side joint procedure applied
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Photo 1 Application of pass distribution procedure
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The robot applies arc sensing to the middle pass
so it follows the welding lines that are warping
and distortion by welding
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Fig. 3 Arc sensing of the middle pass
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Fig. 2 Warping and distortion of Warping/

thermal expansion by welding
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Fig. 4 Application of horizontal butt
welding
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Horizontal butt welding
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Subdividing passes
on the final layer
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Fig. 5 Pass sequence idea of horizontal butt welding
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Photo 2 Bead appearance of horizontal butt welding
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Slag removing

Changing torch for slag remover
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Photo 3 Automatic slag remover
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Fig. 6 A view of miniaturizing robot system for final factory
assembly of steel structure
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Fig. 7
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Comparison of the arc times
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Table 1 Standard of certification for welding robots of building structure

The Japan Welding
Engineering Society

Japan Robot
Association

Standard qualification procedure
for welding robots of building
structures

WES 8703-2000

JARAS 1012-2000

Certification procedure for welding
robots of building structures

WES 8704-2000

JARAS 1013-2000

ARCMAN-RONOOOOCOOOOOOOOODOODODOR20010 120000

Table 2 Extend of certification for ARCMAN-RON welding robot of building structures (situation in Dec. 2001)

Extend of certification
Joints Welq_lng Thickness | Root gap | Groove Welding VYIFE Shielding End tub No.
position (mm) (mm) angle JIS Diameter gas
YGW11 Flux PPFF010
Flat 901 40 4010 0350 YGWI18 1.2 CO, Steel PPESO18
Beam-column connection . YGW11 Flux PPHF011
(Tjoint/SRC) Horizontal | 90 40 409 0350 YGWIS 1.2 CO, Steel PPHSO12
. YGW11 Flux PPVF025
Vertical 160 40 4010 0350 YGWI8 1.2 Ar-CO, Steel PPVS026
YGW11 Flux DPFF015
Flat 901 40 4010 0350 YGWI18 1.2 CO, Steel DPESO16
Beam-diaphragm connection . YGW11
(Butt joint/connection) Horizontal | 90 40 50 8 0350 YGW18 1.2 CO, Steel DPHS017
. YGW11 Flux PPVF027
Vertical 1600 40 4010 0350 YGWI8 1.2 Ar-CO, Steel PPVS028
Diaphragm-steel square | ., on40 | 4010 | maso | YOWIL 12 co, O SDFN013
pipe connection YGW18
Diaphragm-steel tube YGW11
connection Flat 900 40 40010 0350 YGWI18 1.2 CO, 0 CDFNO014
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