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Kobe Steel Research and Development in Welding Consumables, Robotic
Welding System and Welding Process
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Welding and joining using an arc as the heat source is a technique absolutely necessary for constructing ships, bridges,

construction machines, building structures, offshore structures, transport, boilers, and reactors. Kobe Steel is developing arc
welding and joining technology for ferrous and non-ferrous materials. This issue introduces the latest technologies in the

field.
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Fig. 1 Blowhole formation phenomenon
observed using high-intensity X-ray
imaging apparatus

X2 LB-67LJDBERESEICHTS I OMER
Fig. 2 Microstructure of weld metal with
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Fig. 3 Results of FEM analysis of aluminum-
alloy robot arm
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A high-intensity X-ray imaging apparatus was used to observe the
blowhole formation phenomenon in the GMAW (Gas Metal Arc Welding)
of galvanized steel sheet. Fig.1 is an example of a still image. The moving
images clearly show the growth behavior of blowholes caused by zinc
vapor from the root of the overlapped plate. The effects of wire and
shielding gas composition and the current waveform on the blowhole
formation phenomenon were understood by using this apparatus. As a
result, a new GMAW process "J-Solution™" has been developed for the
welding of galvanized steel sheet. (JWRI Osaka university coresearch)
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Fig.2 shows the microstructure of weld metal made with the covered
electrode "TRUSTARC™ LB-67LJ," which was developed for steel having
a 0.2% vyield strength of over 500MPa. By adjusting the basicity of flux
and Si content, the oxygen content of the weld metal is suppressed to
as low as approx. 160ppm, and a very fine microstructure can be
obtained (left). It has been found from a TEM observation (right) that
acicular ferrite is formed, originating at an oxide (indicated by an arrow
in the figure). The refinement of the microstructure by controlling oxides
has achieved good CTOD (Crack Tip Opening Displacement) properties
down to —40°C, despite its high strength.
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Fig.3 shows a result of FEM analysis on an aluminum-alloy arm, a
component of a robot manipulator. First, the acceleration and load
applied to the arm end are obtained by simulating the robot's motion.
Next, the loading conditions obtained are applied to the 3D model, and
the stresses generated locally are measured by the FEM analysis.
Repeated redesigning and analysis of the shape of the arm has
confirmed that the stresses are below the allowable stress of the
aluminum alloy, resulting in the creation of this light-weight, very strong
arm.
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The cover photos show an image of the droplet transfer phenomenon in gas shielded arc welding, taken by a high speed
camera, and a welding robot that has contributed to high efficiency and welding automation. Our aim is to develop new
welding consumables, while making full use of the latest equipment, and at the same time, to make an effort to develop a
welding solution combining a variety of technologies—welding robots, power sources and equipment-to meet the needs of

customers.
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