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Summary

Though two systems of LNG tank structure, membrane type combined with hull structure and MOSS type of
independent tank, have widely been applied in LNG carrier in the world, Ishikawajima—Harima Heavy
Industries, Co. ,Ltd. (IHI) originally developed the LNG carrier of SPB system (Self-supporting
Prismatic type-B) having independent prismatic tank, which completely differs from these two systems.
Tn SPB system, it must be guaranteed that the fatigue crack should not occur or be limited within the
allowable length during ship service life. Therefore detail structural analysis and fatigue analysis
for the tank have to be carried out, and also advanced quality control is necessary so that stress
concentration around the welded joint is lesser. This paper focuses on the butt weld of aluminum alloy
plates of the tank, and states the results of a series of study including some experiments to ensure
the reliability of the joint, especially for the bead shape. The measuring device of weld beads and
also flat bed structure with forced vacuum system to prevent the irregularity and angular distortion

in the vicinity of weld bead are also reported.
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Fig.1 Tank structure
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Fig.2 Shape around weld bead
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Table 1 Welding materials (weight %)

Size Si Fe Cu Mn Mg Zn Cr Ti
(JIS rule) (mm) <0.40 <0.40 <0.10 }10.40~1.0{ 4.0~4.9 <0.25 [0.05~0.29 <0.15
14.5t 0.13 0.20 0.02 0.63 4.54 0.01 0.10 0.01
A5083-0 20.0t 0.08 0.25 0.02 0.70 4.70 0.00 0.08 0.01
25.5t 0.08 0.20 0.03 0.69 4.76 0.02 0.09 0.03
IA5183-WY] 3.2dia 0.08 0.13 0.65 5.10 0.08 0.06
Table 2 Welding condition
Thickness| Face/ Current | Voltage Spped Shield gas(l/min)
Edge preparation (mm) Back (Amp) (Volt) | (em/min)| Inner Outer
& 97/ Face |450~500( 32~35 | 70~73 70 70
r’ 14.5 Back }|600~650| 26~28 | 65~70 70 70
54 7mm Face |480~520| 32~35 | 68~71 70 70
X3 20 Back |630~680] 26~28 | 63~67 70 70
N Face |500~550{ 32~35 | 64~67 70 70
Groove angle :50~60° 25.5 Back }650~700| 26~28 | 59~63 70 70
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Fig.3 Welding equipment
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Fig.4 Bead shape
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Fig.5 Test results
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Fig.7 Measured example
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Fig.8 Defects of butt welding
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Table 3 Calculation results

h: Plate thickness (mm) 145 20.0 25.5
b: Bead half width (mm) 21 25 29
Plate size} Pad dist.
6f | (rad) | 0003 | 0019 | 0029
Experience 8, (rad) 0.003 0.006 0.010
800 800 0,/0, 1000 | 0316 | 0345
X X . [¢] (1/mm) 0.0812
800 725 C?‘;“i‘)"’” 6, /0, 0370 | 0330 | 0298
6y | (rad) | 0001 | 0006 | 0009
B” | (mm [ 000 26.7 234
Experience 0, (mm) -— 0.001 0.002
1000 | 1,000 i G [(/mm) 0.1634
x x Ga('%“':;;"" 6,/0, 0291 | 0245 | 0211
1,750 700 6, (rad) | 0001 | 0005 | 0.006
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Fig.12 Angular distortion
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