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Growth of High-performance, Arc-welding Solid Wires," SE” Series, without
Copper Coating
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Conventional solid wires are coated with copper to maintain their weldabilities. Recently, Kobe Steel has
developed a non-copper-coated solid wire, named‘ SE-wire”, which is evaluated highly in the industry with
its innovative improvement in weldability. Now as a main product, further features are being added to the SE-

wire to adapt it for (1) galvanized steel and (2) low slag and improved bead shapes.
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Fig. 2 Appearance of SE and conventional Cu-coated wire
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Fig. 1 Types and the constitution ratio of main welding materials
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Fig. 3 The ratio of SE and Cu-coated solid wire manufactured by
Kobe Steel (2007)
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Table 1 Conventional understanding on coatings, their authenticities and technologies developed for SE wire

Merits of Cu coating and non-Cu coating

True or false Technologies developed for SE wire

Energizing stabilization

False Non-Cu-coating

Rust prevention

False and innovational

Cu coating - -
Improvement of the wear resistance of tip

surface treatment
True

Improvement of wire productivity

True Innovative drawing plant

Ungeneration of Cu flakes and non blockage

True

High efficiency of deposit rate

True

Non-Cu coating Non Cu fume generation

True Non-Cu-coating

A toxic material is not necessary at Cu-coating process of manufacture

True

Oo|lo|jo|o|o(o|(ao|o|Oo

The droplets is easily to be separated from wire (New knowledge)
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Fig. 5 Comparison with distribution of surface energizing resistance between Cu-coated and SE wire

Fig. 4 Surface crack of conventional Cu-
coated wire
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Fig. 6 Optical micrograph of wire surface after salt test
(Corrosion test; 0.01N NaCl solution, 300 , 800 RH, 2h)
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Fig. 7 Condition of tip wear
(@ 1.2mm, CO,, 280A, Continuous welding for one hour)
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Fig. 8 Cu-coat flakes
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Fig. 9 Relationship between current and wire-melting rate
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Fig.10 Influence of oxidization difference caused by Cu-coating and
non-coating on droplet tranfer
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Fig.11 Comparison between SE wire and Cu-coated wire on amount
of spatter generation
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Table 2 SE wire series

Brand name Jlscéggflisiiggog Shielding gas Power source Rcicr?mre;r?gef Use and characteristics
[]FAMILIARE" SF_50) YGW11 CO, DC MiddleO high General
[]EAMILIARC" SE_50T YGW12 CO, DC Low[ Middle General
[]EAMILIARE" SE_A50S YGW15 Ar(] CO, DC, Pulse MiddleO high General
[]EAMILIART SE_A50 YGW16 Ar(] CO, DC, Pulse Low[ Middle General
[JFAMILIARE" SE_ATTS G49A2M16 ArJ CO, Pulse Low( Middle Galvanized steel etc.
[JEAMILARE" SE_A50FS G49A0MO Ar0 CO, Pulse Low(] Middle \,\';:i(?ehgsff?aetdi):;&,v sﬂ:r?e
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Fig.12 Porosity caused by welding of galvanized steel
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Fig.13 Comparison between SE-ALTS and conventional wire on
droplet transfer at pulse-MAG welding method
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Fig.14 Mechanism to decrease the porosity defect (blow holes and

pits)
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Fig.15 Comparison of spatter generation when pulsed MAG welding
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Fig.16 Comparison of pit generation when galvanized steel is welded
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Fig.17 Paint defect caused by welding slag
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Fig.19 Comparison of bead shape and appearance between SE-A50FS
and conventional wire
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Fig.20 Comparison of slag distribution
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Fig.18 Improving mechanism of bead shape and slag area decrease
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Fig.21 Comparison of bead form at high speed welding
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