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Initial Imperfections of Lean Duplex Stainless Steel Stub Column with Welded Box

Cross-Sections

Takafumi KIRIYAMA, Takao MIYOSHI
ABSTRACT

Steel members of the infrastructure are generally dominated by carbon steel due to low initial cost, long
experience and applicable design standards, whereas they suffer from comparatively low corrosion resistance and
high maintenance cost for repainting. Although austenitic stainless steels which are most widely used as an
engineering material has superior corrosion resistance due to high (8%-10%) nickel content, material cost of the steel
is higher than that of carbon one. Hence, the application of stainless steel to the infrastructure has not been popular in
Japan. Recently, because of an improvement over stainless steel, lean duplex stainless steel (EN 1.4162) which has
far lower (around 1.5%) nickel content was developed. Despite the low nickel content, it exhibits similar corrosion
resistance to austenitic stainless steel. This benefit is suitable for reduction of life cycle cost including the initial
construction cost and prolonged life of infrastructures. However, the structural performance of lean duplex stainless
steel has been relatively unexplored owing to its recent development and lack of experimental data. Therefore, lean
duplex stainless steel has not been covered in design standards for stainless steel structures yet. In order to construct
design rules for lean duplex stainless steel structural member, its ultimate strength is needed to be clear. It is well
known that initial imperfections of steel structures effect on the ultimate strength. This study aims to grasp initial
imperfections of lean duplex stainless steel stub column with welded box cross-sections. Initial geometric
imperfections and residual stresses as initial imperfections are measured, and the applicability of existing residual

stress distribution model to the lean duplex stainless steel stub column is discussed in this study.

KEY WORDS: lean duplex stainless steel, welded box cross-section, initial geometric imperfection,
residual stress
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