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Synopsis :

Surfacing with electo-slag welding process is found suprior to that with submerged arc
welding process in view of tha smaller dilution of base metal and stable welding
phenomena even with such a wide electrode as 150mm. The formation of under-cutting
is found to be in close relations to the flow of molten slag and metal which is driven by
the electro-magnetic force induced by the welding current. To counteract this force, two
solenoids are equipped adjacent to the edges of the electrode. The Lorentz force based on
the interaction between welding current and the electro-magnetic field forces molten
slag and metal to flow toward the side edges of weld pool. The electro-magnetic control
technique can improve flatness of the bead surface at the overlap area adjacent to two
weld passes. Welds deposited on SA 533 B CILI steel with type AISI 309 strip electrode
fully meet the mechanical and chemical requirements of JIS Z 3221, G 0575, and AEC
Regulatory Guide 1.43.
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Surfacing with electro-slag welding process is found suprior to that with submerged arc welding process

in view of the smaller dilution of base metal and stable welding phenomena even with such a wide electrode as

150mm.

The formation of under-cutting is found to be in close relations to the flow of molten slag and metal which

is driven by the electro-magnetic force induced by the welding current. To counteract this force , two solenoids

are equipped adjacent to the edges of the electrode. The Lorentz force based on the interaction between welding

current and the electro-magnetic field forces molten slag and metal to flow toward the side edges of weld pool.

The electro-magnetic control technique can improve flatness of the bead surface at the overlap area adjacent to

two weld passes.

Welds deposited on SA 533 B Cl. 1 steel with type AISI 309 strip electrode fully meet the mechanical and
chemical requirements of JIS Z 3221, G 0575, and AEC Regulatory Guide 1.43.
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Photo. 5

Irregular solidification pattern of deposit
metal surface and under-cutting caused

by unbalanced magnetic field
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Photo.6 Transverse seetion of weld head deposited with etther 37.5, 75 or 150mm wide electrode

Table 2 Increment, 8{% ), of chemical contents by slag-metal reaction

B C Si M e Ni Cr N [N 0
ESW overlay 0,005 0.15 0.5 0.004 0 0 0.4 0.2 0 0.01
SAW overlay 0.2 . 0.004 ) Q 0.2 0 0.06
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Table 4 Base metal used in chemical and mechanical test of MAGLAY deposit metal

1980

o Thickness Chemical analysis (%)
Specification
(mm; ¢ Si Mn r 5 Ni Cr Ma v
5A533 B CL1] 163 0.18 0.21 1.41 0.006 0.002 0.68 0.0% 0.49 0.009
Table 5 Electrode used in chemical and mechanical test
Size Chemical analysis {%)
Specification -
{mn; C Si Mn p 5 Ni Cr N a
KWB-- 3L 0.4x150 0.02] 0.50 2.28 0.01% 0.002 11.15 21.35 0.0055 13.1
Tahle 6 Welding condition
Current DCRP 25004 Extension 35 mm
Voltage 28V Height of flux 15 mm
Speed 15em/min Post heat 100°C, 10h
Pre-heat 95--2007C
Table 7 Test resulis
ftem Result Specification
Chemical C Si Mn P Jis 72 3221
composition 0.032  0.33 1.3¢  0.022
of deposit S N Cr C 5i Mn P 5 Nij Cr
metal (%) 0.002 10.07 18.73 =0.04 0.9 =25 =004 =003 9--12 1821
As weld 19.0-10.2

Ferrite content After SR 15 7- 6.5

= &, after SR

[.:N -k
 erac {cf. Photo. 8)

Side bend
e ben C " No crack

No crack (cf. Photo. 9]

Corrosion test

No crack, no inclusion after bending

JIS G 0575, No crack after hending

UCC test No crack (el Photos. 10, 111

AEC Regulatory Guide 1.43

No eruck after removing deposit meial
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90° 16%

¢

Photo.8 Results of side bend test (L)

135" 18%

180" 21%

Photo.9 Corrosion test results conforming to .
JI5 G 0575 PPhoto. 11 Results of UCC test after bending

(. I..  50mm)

After removal
of cladding

Die penetration
test
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