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Material Properties and Welding Procedure of Natural Gas
Pipeline

Woo Sik Kim
R&D Center, Korea Gas Corporation
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Table. 1. Specipication of pipeline material

Requirement Dipe grade X65 X4z
Service pres./Design pres. (kg/cm®) 70 / 80 30/ 33
Design temperature (C) -29~38 -29~38
_ Min. YS (MPa) 448 (65,000psi) 289 (42,000psi)

Mechanical - - -
properties Min. UTS (MPa) 530 (77,000psi) 413 (60,000psi)

) Min. elongation (%) * see below * see below
requirement Impact energy(0C,J) | ave. 68, each 27 | ave. 68, each 27
Pipe diameter (inch) 24, 26, 30 20, 24
Pipe thickness (mm) 119, 14.3, 15.9, 175| 64, 7.1, 87, 10.3

* Elongation = 625,000 x A*/U*°
A ! cross—section area of specimen (inch?)
U : specified minimum tensile strength (psi)
Table. 2. Chemical composition requirement of pipe for natural gas pipeline

omposition | ~os MAX | Mn% MAX | P% MAX | S% MAX

Grade
X65 0.26 1.40 0.03 0.03
X42 0.28 1.25 0.03 0.03
Table. 3: Welding procedures of pipeline
Seam welding procedure Girth welding procedure
- GTAW(2) + SMAW
- GTAW + SAW(inside+outsie) (ER705-G + E9016-G)

(FSA4-EA3K-A4, FRA4-EA3-G)
X65 |- No preheat, No PWHT

- Shielding gas : COg 40£/min

- Multiple 2 electrodes(AC+DCEP)

V groove

Amp./Volt. : 80~130A / 12~23V
Speed : 6~20cm/min.

Preheat @ 1007C, - No PWHT
Welding RT : First (KSB0845)

| B T |

ERW GTAW() + SMAW

Amp./Volt. : 8~17A / 9~16.5V (ER70S-G + E9016)

Speed : 10~22m/min V groove

Welding distance : 15~25cm Amp./Volt. : 90~130A / 24~32V
Frequency range(Max. Hz): 400K |- Speed : 8~12cm/min.

No Preheat Preheat : 100TC, - No PWHT
PWHT : Normalizing Welding RT : First (KSB0845)

X42

Table. 4. Tensile test results of pipe at room temperature

Pipe grade X65 (ASTM A370) X42 (API 5L)
Specimen YS UuTsS Elong. YS uTs Elong.
location (MPa) | (MPa) (%) (MPa) | (MPa) (%)
Base metal 454 550 36 427 520 39
Seam weldment 507 h87 22 527 566 22
Girth weldment 454 576 28 478 550 27




Fig. 1. Macrostructure of X65 and X42 weld joint.
(a) X65 seam (b) .X65 girth (c) X42 seam (d) x42 girth
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Fig. 2. Variation of impact energy with test temperature.

(a) base metal of pipe (b) weldments of pipe



