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Synopsis :

The recent welding materials and welding technologies corresponding to the
requirements of the welding engineering industries are outlined. In the field of welding
materials for securing high efficiency and high quality welding, there have been
developed welding materials having excellent fatigue characteristics, solid wire for the
low spattering CO2 arc welding, high efficiency one pass submerged arc welding process
and flux with super-high heat input for heavy section plates. From the viewpoint of the
weldability of steel materials, new welding technologies were established for the surface

coated steel sheets and high tensile strength steel plates.
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Welding Materials and Technologies
Expanding the Application of Steels
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Synopsis:

The recent welding materials and welding technologies corresponding to the requirements of the welding engineering
industries are outlined. In the field of welding materials for securing high efficiency and high quality welding, there have
been developed welding materials having excellent fatigue characteristics, solid wire for the tow spattering CO, arc weld-
ing, high efficiency one pass submerged arc welding process and flux with super-high heat input for heavy section plates.
From the viewpoint of the weldability of steel materials, new welding technologies were established for the surface coated
steel sheets and high tensile strength steel plates.
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C0, arc welding
Welding wire: YGW-11 (1.2 ¢)
‘Welding condition:
3060 A, 33 V. 46 cm/min, Ext. = 20 mm

Welding spatter (g/100 g)

Conventional Developed
wire wire

Fig. 1 Comparison between amount of the welding spatter in
CO, arc welding with newly developed wire and that with
conventional wire
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Fig. 2 Change in the residual strain of

the welding materials

after cooling due to the transformation temperature
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Fig. 3 Fatigue characteristics of the welded joint with the
shielded metal arc welding material showing low trans-
forming temperature
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Vertical acceleration of the bridge A

Bridge A
{on the traffic service)

AN AT VAR

Vertical acceleration of the bridge B

(out of the traffic service)}

Horizontal displacement

047 moi

between the bridge A and B (435)

Fig. 4 Example of displacement between bridges on the traffic service
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Fig. 5 Relation between the fluctuation of the root gap and the sclidification cracking ratic of the weld metal under the cyclic load
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Fig. 6 Factors of the low temperature weld cracking
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Fig. 7 Relation among the hardness, tensile strength and
Charpy absorbed energy of the weld metals in the multi-
pass welded joints
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Fig. 8 Effects of the carbon equivalent and carbon content on
hardness of the weld metal employed in the y-groove
weld cracking test
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Photo 2 Cross sectional macrostructure of the 3-electrodes, 1
pass submerged arc welding for heavy section plate of
80 mm in thickness

100 um

@ 1mm )

Photo 3 Cross sectional view (a) and inner surface (b) of typical
blowhole generated in the lapped MAG welding of zinc
coated sheets (45/45g/m?%
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Biankmg process laser weldmg Fomung process

-

Laser welding of blanks Press forming of the milored blank

Fig. 9 Example of the press forming process with tailored blank-
ing technology

Photo 4 Example of laser welded joint of the sheets of different
thickness, i.e., 0.7 and 1.4mm in thickness, welding
candition; 4.6 kW, 4 m/min
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Fig. 10 Relation between the laser power and the penetration
depth of the laser welded beads
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Photo 5 Microstructures of the laser and submerged arc weld
metals
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