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Study on the Fracture Toughness of Base Metal and Weldment
of Natural Gas Pipeline
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Table 1. Welding procedure of pipeline

Seam welding procedure Girth welding procedure

- GTAW(2) + SMAW
(ER70S-G + E9016-G)
- V groove
- Amp./Volt. : 80~130A / 12~23V
- Speed : 6~20cm/min.
- Preheat : 100C -~ No PWHT
- Welding RT : First grade (KS B0845)

- GTAW + SAW (inside+outside)
(F8A4-EA3K-A4, FRA4-EA3-Q)
API 5L |- X groove

X65 |- No preheat, No PWHT
- Shielding gas : COz 40 ¢ /min
- Multiple 2 electrodes(AC+DCEP)

- ERW - GTAW(1) + SMAW
- Amp./Volt. : 8~17A / 9~165V (ER70S-G + E7016)
API 5L - Speed : 10~22m/min - V groove
<42 | Welding distance : 15~25cm - Amp./Volt. : 90~130A / 24~32V
- Frequency range(Max. Hz) : 400K |- Speed : 8~ 12cm/min.
- No preheat, - Preheat : 1007C, - No PWHT
- PWHT : Normalizing - Welding RT : First grade (KS B0845)
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Fig. 1. Impact energy variations according Fig. 2. Impact energy variations according

to notch position and test temperature to notch position and test temperature
in X65 seam welded pipe. in X65 girth welded pipe.

Table 2. CTOD variations according to “Table 3. CTOD variations according to
notch position and test temperature notch position and test temperature
in X65 seam welded pipe. in X65 girth welded pipe.

otch Weld notch Weld + i
- Weld |, HAZ HAZ | Base © Weld HAZ HAZ' | Base
40 0.79 0.80 | 0.83 1.31 40 0.23 0.78 0.81 0.96
0 0.72 098 | 0.98 1.31 0 0.19 0.38 071 | 093
-30 0.10 0.80 | 0.98 1.12 -30 0.13 0.27 095 | 0.65
unit : mm unit : mm
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Fig. 3. Impact energy variations according Table 4. CTOD variations according to notch
to notch position and test temperature position and test temperature in X42
in X42 girth welded pipe. girth welded pipe.
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