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Assessment of Fracture Characteristics of Natural Gas Pipeline Weldment According to

the Microstructural Changes
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2. 284y

B AT 218" A5E #7 30 inch, & 54 175mm3 API 5L X65 Zo2XM F lo& o
e shEd 2 AAe AH EAS JErAE olelsk APL 5L X65 AAE I
Az At o3 AA A Fujd wjHe] AL £ U=E A wBE AL, §3%
AA HA7F2 vFe] £-H AMEEHE 2HoE P3P, o] F ¥ 29 YEMATH
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Table 2. Welding materials and

Table 1. Chemical compositions and conditions in this work.

mechanical properties of APl 5L X65 steei.

Welding AWS Groove
clml P S Si Fe | Ceq method Configuration
Composition Seam |GTAW + ER70S-G
(%) 0.081 1.45(0.019{0.003| 0.31 | Bal. [0.32 weldment| SAW |F8A4-EA3-A4 X
Yield Tensile i : o, Gith |GTAW +| ER70S-G
strength 523MPa strenqgth 591MPa| Elongation {39% weldment | SAW E9016-G \
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Bt &84 A8 -40TAXY 2AA4 kol 713 Al Vel A g o] API 5L 773[2]
oA 87stE ZAel tig FXA 0CAAM B 68], 42 27JRtrE =4 Jeh} 2 Adstx
T A7 BV 42 ALY E o7 A 9SS ¢ F AU

oleld SHIAISFN el U9 E 2A& BN fAste] Hrrgd 9o st PN

o] &% HAxH F4& HAFAEY, I 2N 4F $HR ARAS 2Y 20 YERY
- E8AH 2AHY 49T A2 2009 WS 20 sgolEs gAHen, FHao)E
H Uil 7 HojYolEY nt2giAlelEE REE £ AT B AdAst: wiaw 2o 1%
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Fig. 1. Charpy impact energy vs. testing position according to the testing temperature: (a)
girth weldment and (b) seam weldment.
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(@) (b) (c) (d)

Fig. 2. Microstructures of girth weldment: (a) weld metal, (b) HAZ near WM, (c) HAZ near
BM, and (d) base metal.
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Fig. 3. Volume fractions of {110} planes according to the angle to RD.
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