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A Study on the Microstructure and Mechanical Properties
for the Weldment with Variation of Welding Process of the
API 5L-X42 Pipeline for Natural Gas Transmission.

Jong-Hyun Baek, Cheol-Man Kim, Young-Pyo Kim, Woo-Sik Kim
Korea Gas Corporation R&D Center, 277-1 11 Dong, Ansan, 425-110

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.

. filler metal . speed heat input
pass | welding WS T polarity A \'% (cm/min.) KJ)
Wi 1 GTAW | ER70S-G 24 DCSP [100~120]10~13 6-12 5~15
2~3| SMAW E7016 34 DCRP | 80~30 |24~32 8-12 9.6~31
W2 [1~5| GTAW | ER70S-G 2.4 DCSP [100~120(10~13 6-12 5~15

Table 2. Chemical composition of the base metal and weldments. (wt.%)

Fe C | Mn | Si S P Ni |Mof Al [ Cu | Nb | V Cr | Ti

Base | bal. [0.067 [0.896 (0.195 |0.005|0.016 | 0.011 ; 0.010 | 0.005 | 0.022 | 0.027 | 0.002 | 0.029 | 0.007

W1 | bal. |0.074|0.935{0.535]0.005]|0.019 | 0.019 [ 0.011 | 0.007 | 0.089 | 0.010 | 0.005 | 0.040 | 0.019

W2 | bal. [0.065]1.174 | 0.650 | 0.007 | 0.014 | 0.016 | 0.012 | 0.005 | 0.098 | 0.011 | 0.002 | 0.033 | 0.008

Table 3. Results of chary impact energy in terms of temperature variation.

Weld 0T -20T -30T -40C -60C -80C -100C
W1 131 839 585 41.7 6.5 6.9 54
w2 177.33 135.33 60 82.4 57 29.46 9.6




Table 4. Results of chary impact energy with variation of distance at -30TC.

Weld Center Fusion Line FL+Imm FL+3mm FL+5mm
w1 59.5 107.9 179.3 213.02 230.2
‘W2 60.2 222725 2475 237.05 229.36
Table 5. Mechanical properties of the base metal and weldments.
El i
Y.S(MPa) | UTS(MPa) | NTS/TS | NTS/YS ongation
(% in 2inch)
Base-Longitudinal 426.45 5195 - - 394
W1-Longitudinal 457.17 533.60 29.3
1.071 1.250
WI1-Notch 499.89 571.85 15.4
W2-Longitudinal 439.15 537.05 35.8
1.069 1.256
W2-Notch 500.51 574.25 183
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Fig. 1. Macrophotograph of weld joint for (a) W1 and (b) W2.
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2. Hardness distribution with variation of welding process.



