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Abstract - Demand of the clean and convenient natural gas has continuously
increased with recognizing of the environment problem since liquefied natural gas was
introduced in Korea. Clean fuel natural gas was supplied to each city through high
tensile strength pipeline connected by welding. Grades of pipeline were divided into the
high and middle pressure according to supply pressure. Pipeline was welded mainly
SMA welding process due to its easy handling, the other welding process was adopted
according to the constructing condition. We were examined on the microstructure
variation and mechanical properties of weld metal for high pressure pipeline, API 5L
X-42.
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Table 1. Welding procedure sequence for
API 5L-X42 pipeline

jation Pass Welding Filler Met;il —_— I}r{lgitt
Speci Method| Aws | (g K))
wi |1 |GTAW |ERW0S-G| 24 |DCSP|5~15
2~3{SMAW| E7016 |34 |DCRP|96~31

W2 |1~5|GTAW |ER70S-G| 24 | DCSP| 5~15
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Hodiagte] ICP-MS (Inductively Coupled
Plasma-Mass Spectrometer)E ©]-&3 AEE
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BRE Ut wMBAFA FHEHL i W,
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Table 2. Chemical compositions of the base metal and weldments (wt.%)

Element

Specimens Si {mMn| C S 0 N P Ni | Mo | Cu | Nb | Cr | Fe
Base 0.19 [ 0.89 ] 0.067 | 0.0051 | 0.0010 { 0.0044}0.016 | 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | bal
w1 0.53 | 0.93 ]0.074 | 0.0053 | 0.0507 | 0.01960.019] 0.01 | 0.01 | 0.08 | 0.01 | 0.04 | bal.
w2 065 ( 1.17 {0.065 0.0078 | 0.0044 {0.0044 1 0.014] 0.01 { 0.01 { 0.09 | 0.01 | 0.03 | bal
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Fig. 1. Optical microstructure of weldment for the W1 weld joint.

(a) HAZ / Top pass
(c) HAZ / 1st pass
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(b) HAZ / 2nd pass
(d) Grain refinement / Base metal.
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Fig. 2. Optical microstructure of weldment for the W2weld joint.

(a) HAZ / Top pass
(c) HAZ / 1st pass
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(b) HAZ / 3rd pass
(d) Grain refinement / Base metal.
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Table 3. Results of chary impact energy
with variation of temperature

| ot | 20t |30t |40 | 60T |-80T|-100C
Specimel

Wl 131 | 839 |595(417| 65 | 69 | 54
W2 |177.33(13533| 887 | 824 | 57 |29.46) 96
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Table 4. Results of chary impact energy
with variation of distance at

-30T
osition of
otch | Center
Specimens

Wi 595 | 1079 | 1793 | 21302 | 230.2
w2 887 |222725| 2475 | 237.05 {229.36

Fusion| FL+ | FL+ | FL+
Line { Imm | 3mm | 5mm
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Table 5. Mechanical properties of the
base metal and weldments

Mechanicall yg |yTS
rities NTYTS|NTyYs| Elonee
Specimens (MPa)|(MPa) tion
Base-Longitudinal | 42645 5195 | - - | 394
W1-Longitudinal |457.17|533.60 23
1071 | 1250
Wi-Notch  |499.89{571.85 154
W2-Longitudinal |439.15|537.05 3538
1.069 | 1.2%
W2-Notch {50051 |574.25 183
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Fig. 3. Vickers Hardness Variation for
the W1 and W2 weld joint
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Table 6. Results of CTOD with variation
of temperature for W1 and W2
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