89

ISSN 1225-6153
Online ISSN 2287-8955

AISI 304 2H|9lg]2 o2 ARE LNGHI#
LR H FAL A2y FAANE

Cryogenic Charpy Impact Test based on GTAW Method of
AISI 304 Stainless Steel for LNG Pipeline

Jeong-Hyeon Kim*, Sung-Woong Choi**, Doo-Hwan Park* and Jae-Myung Lee*-¥

*Dept. of Naval Architecture and Ocean Engineering, Pusan National University, Busan, 609-735, Korea
**Dept. of Extreme Energy Systems, Korea Institute of Machinery and Materials, Daejeon, 305-343, Korea

tCorresponding author : jaemlee@pusan.ac.kr

(Received April 21, 2014 ; Revised June 18, 2014 ; Accepted June 20, 2014)

Abstract

AISI 304 austenitic stainless steel is widely used for LNG pipes for LNG transmission thanks to its good
metallurgical and mechanical properties. In the present research, impact toughness of a gas tungsten arc
welded AISI 304 stainless steel pipe was evaluated between room and liquid nitrogen (-196°C) test tempe-
ratures. In addition, a comparative study was made of the fracture behavior of FCC crystal structured
stainless steel weldments and BCC crystal structured mild steels(A-grade and SS400). The results showed a
slight decrease in the impact energy of the AISI 304 base metal, heat affected zone(HAZ), and welded
zone with decreasing test temperature. In addition, the welded metal has the highest absorbed impact

energy, followed by HAZ and the base metal.
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Fig. 1 Photograph of welded stainless steel pipe
for LNG transmission
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Table 1 Chemical composition of investigated steels

Chemical composition (wt. %)
Material
C Cr Ni Mo Mn S P Si Cu
AISI 304 0.022 18.8 8.3 - 1.62 0.002 0.035 0.53 -
SS 400 0.16 - - - 0.87 0.005 0.009 0.17 -
A - grade 0.18 0.09 0.03 - 0.35 0.020 0.017 0.19 -
ER 308L 0.016 19.95 10.39 0.08 1.87 0.48 0.022 0.48 0.11
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Journal of Welding and Joining, Vol. 32, No. 3, 2014



AISI 304 ~H Qg A~ 7oz AZE LNGH|Z &

o SAE AR AN 91

Table 2 Welding conditions and process parameters

Current (A) Voltage (V) Travel speed (mm/min) | Heat input (kJ/mm)
1st pass 116-149 22.3-28.2 75.5 2.06-3.34
2nd pass 128-181 20.1-26.2 133.9 1.15-2.13
3rd pass 130-161 22.4-24.7 87.0 2.01-2.74
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Fig. 2 Schematic diagram of (a) dimension and

(b) sampling method for Charpy V-notch
impact testing specimen
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Table 3 Scenario for Charpy V-notch impact test

Type Material Temperature(C)
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Mild Steel 0
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AISI 304 -100
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Fig. 3 Temperature dependent absorbed energy for
SS400 and A-grade mild steels
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Fig. 5 Temperature dependent absorbed energy for
AISI 304 stainless steel
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