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ABSTRACT

There is a wide variety of stainless steel alloys, but all are characterized by a rounded stress-
strain response with no sharply defined yield point. This behaviour can be represented
analytically by different material models, the most popular of which are based on the Ramberg-
Osgood formulations or extensions thereof. The degree of roundedness, the level of strain
hardening, the strain at ultimate stress and the ductility at fracture of the material all vary
between grades, and need to be suitably captured for an accurate representation of the material
to be achieved. The aim of the present study is to provide values and predictive expressions for
the key parameters in existing stainless steel material models based on the analysis of a
comprehensive experimental database. The database comprises experimental stress-strain
curves collected from the literature, supplemented by some tensile tests on austenitic, ferritic
and duplex stainless steel coupons conducted herein. It covers a range of stainless steel alloys,
annealed and cold-worked material, and data from the rolling and transverse directions. In total,
more than 600 measured stress-strain curves have been collected from 15 international research
groups. Each curve from the database has been analysed in order to obtain the key material
parameters through a curve fitting process based on least squares adjustment techniques. These

parameter values have been compared to those calculated from existing predictive models, the
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