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Effects of annealing temperature on strain—-induced martensite

and mechanical propertie

s of 304 stainless steel

S. H. Lee, C.Y. Choi, W. J. Nam

Abstract
Transformation of austenite to martensite during cold rolling has been widely used to strengthen metastable austenitic
stainless steel grades. Aging treatment of cold worked metastable austenitic stainless steels, including o'-martensite phase,
results in the further increase of strength, when aging is performed in 200C to 450C temperature range. The purpose of
the present study was to evaluate the effect of time and temperature on the stress-strain behavior of cold worked austenitic
stainless steels. The amount of o'-martensite during cold working and aging was examined by ferrite scope and X-ray
diffraction (XRD). During aging at 450°C for lhr, tensile strength dramatically increased by 150MPa. Deformed
metastable austenitic steels containing the “body-centered” o'-martensite are strengthened by the diffusion of interstitial
solute atoms during aging at low temperature.

Key Words : Stainless steel, Strain induced martensite, Aging
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Fig. 1 Effect of temperature on mechanical proper-
ties of STS 304. (a) strain 0.17, (b} strain 0.51
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Fig. 2 Change in volume fraction a'-martensite with
aging temperature. Samples aged 1hr.
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Fig. 3 XRD pattern using CuKa radiation of a type
304 stainless steel sample stained 40% showing the
presence of a’'-martensite and austenite phases.
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