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Mechanical Properties and the Stress-Strain Model of Lean Duplex Stainless Steel Plates

Genbu HOSOMI, Takao MIYOSHI

ABSTRACT

. [XLE®IC

Stainless steel is still often regarded as only suitable for specialized applications due to its high
initial material cost. The cost of stainless steel is sensitive to its nickel content. Austenitic grades which
are most commonly adopted in stainless steels have 8%-10% nickel content. Recently developed lean
duplex stainless steel (EN 1.4162) has far lower nickel content, around 1.5%, and hence lower cost.
Despite the low nickel content, corrosion resistance of lean duplex stainless steel is similar to that of
austenitic stainless steel. For this reason, structural applications of lean duplex stainless steel are
attracting attention. However, the effect of variation in mechanical properties of the steel on structural
performance is not cleared. In this study, mechanical properties and their variations are assessed based
on material coupon test results, and the applicability of an existing stress-strain model to the steel is
verified. Also, expressions for estimating mechanical properties for given values of 0.2% proof stress
and tensile strength are developed. The expressions are compared with existing coupon test results and
shown to be reasonably accurate for lean duplex stainless steel. Based on the expressions, it is possible
to construct the entire stress-strain curve from 0.2% proof stress and tensile strength.

KEY WORDS: lean duplex stainless steel, mechanical properties, variation, stress-strain model
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