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Abstract

Recently, demand for LNG storage and fuel tanks has been increasing due to the International Maritime
Organization(IMO) regulations on sulfur oxides and greenhouse gas emission. In the production of LNG
tanks, 9% Ni steel is used and Alloy 625 or Hastelloy wire are used as the filler materials. In the FCAW
welding process using Alloy 625 consumables, when using high current to increase productivity, hot crack-
ing frequently occurs as well as welding defects such as lack of fusion due to arc instability. In this study, the
hot cracking characteristics of FCAW and GTAW using Alloy 625 consumables in 9% Ni steel welding were
compared through the FISCO hot cracking test.
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Table 1 Chemical composition of base metal(wt%)

Ni C Mn Fe P S Si Al
9.448 | 0.051 | 0.660 | Bal. | 0.010 | 0.001 | 0.252 | 0.023

Table 2 Chemical composition of FCW 625(wt%)

C Mn Si P S Cr Ni
0.030 | 0.340 | 0.400 | 0.003 | 0.005 | 21.80 | Bal.
Mo Cu |Nb+Ta| Fe Nb
8.520 | 0.130 | 3.400 | 0.700 | 3.420

Table 3 Chemical composition of C-Filler 625(wt%)

C Mn Si P S Cr Ni
0.010 | 0.071 | 0.057 | 0.007 | 0.004 | 22.64 | Bal
Mo Cu Ti Fe Nb Al
8.820 | 0.002 | 0.199 | 0.248 | 3.762 | 0.160

Fig. 1 Cross section of filler metal
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Fig. 2 Schematic of FISCO test
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Table 4 FISCO test condition

Length of base metal (mm) 200
Witdh of basemetal (mm) 120
Thickness of Base metal (mm) 12
Gap (mm) 2
Groove angle (°) 60
Restraint torque of Bolt (N-m) 118
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Table 5 Welding condition of FCAW

Shield gas Ar+C0,20%
Filler metal ENiCrMo3Ti (1.2mm)
Welding speed (cm/min) 30 50 50
Voltage (V) 269 | 269 | 28.1
Current (A) 200 200 220
Wire feeding rate (cm/min) 910 910 1070
Heat input per unit length (kJ/mm)| 1.08 | 0.65 | 0.74
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Table 6 Welding condition of GTAW

Shield gas Ar+H27%

Filler metal ERNiCrMo-3 C-Filler (5.5mm?)
Welding speed (cm/min) 30 35 50
Voltage (V) 18.5| 18.5-24.0 | 19.0-24.0
Current (A) 200 | 280-430 200-400
Wire feeding rate (cm/min)| 97 114 108-163
gfﬁng’“t per unit length o o711 0.91-1.62 | 0.61-1.02
Heat input ratio (kJ/mm®) |0.040|0.051-0.091 [0.034-0.057
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