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Development of Vertical Submerged Arc Welding Method for Aboveground LNG Storage Tank Construction
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Manual metal-arc welding has mainly been applied to vertical joints in LNG storage tanks made of 9%Ni steel abroad. To
shorten the construction period and improve welding efficiency, a new welding method using simple devices and without using
shielding gas has been required. IHI has developed a new vertical submerged arc welding method with small diameter wire and
weave technique. Stable welding and quality have been obtained by developing welding devices and new welding materials.
Deposition rate of the method is in the 50 g/min to 80 g/min range. This shows possibility of welding efficiency improvement
using vertical submerged arc welding method.
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Fig. 5 Results of flux softening temperature evaluation test (+)
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Table 1 Chemical compositions of welding wires (+)- (5)
, % ft % 5 (EE%)
U PR I
(mm) C Si Mn Ni Cr Mo w Al
JA4Y X 1.2 0.02 0.05 0.01 76.4 - 20.1 3.0 0.01 ~0.43
JAYY 1.2 0.02 0.05 <0.1 70.2 2.0 19.0 3.0 -
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Table 2 Chemical compositions of fluxes (4)- (3)
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B3R B 9%Ni MROME
Table 3 Properties of 9%Ni steel plates used

W= ft 2% m % (EHE%) L B O
. . 0.2%Ii7) | HlaRiR S oy | M (-196T)
(mm) C Si Mn P S Cu Ni Cr Al (MPa) (MPa) (%) Rt
25 0.06 0.24 0.6 0.004 0.001 0.01 9.16 0.02 0.037 680 730 282 240
28 0.06 0.26 0.61 0.005 0.001 0.01 9.13 0.02 0.041 665 715 28.6 212
60°
w)
(]
A e >
B XL (B mm)
Fig. 9 Shape of X-groove ( unit : mm )
&
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Table 4 Welding conditions of test plate
a i L RAHE () 1~5: @I
I VN kl/em 18.5 ~21.6 e . .
ST 10 ® i~ 7 aAliks L OB (A7 mm)
Tl —varevs mm 2~28 . . .
Fig. 10 Macro section and pass sequence ( unit : mm )
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Table 5 Results of weld joint performance tests
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