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Rendering Fatigue Crack at the Weld Toe Zone Harmless by Needle Peening for
Welded Joints of Aluminium Alloys
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Tanks on LNG carriers used to transport liquefied natural gas (LNG) require

high reliability. In periodic inspections, nondestructive testing is performed mainly on welds,
where fatigue cracks and other defects are likely to occur. However, nondestructive testing has a
detection limit, and surface defects with a depth of less than 1 mm are often not detected.
In this study, the fatigue strength of butt-welded joints of aluminum alloy A5083-0 used in LNG
spherical tanks was improved by 11% due to needle peening (NP). Furthermore, crack-like surface
defects with a depth of 1 mm, which reduced the fatigue strength of welded joints by 44%, were
rendered harmless by NP.
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