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ABSTRACT

Mechanical properties of metastable austenitic stainless steels, factors controlling the strain induced martensitic transfor-
mation, the importance of transformation induced plasticity effect, and grain refinement via the reversion of martensite to
austenite were summarized in this review paper. For this purpose, firstly, the formation of strain induced martensite, methods
for determining the amount of strain induced martensite, and important factors affecting the kinetics of strain induced mar-
tensitic transformation such as chemical composition of the steel, initial grain size, and deformation parameters were criti-
cally discussed. After that, techniques for modeling the kinetics of strain induced martensitic transformation and mechanical
properties of austenitic stainless steels were reviewed. Finally, processing of fine-grained microstructures during reversion
annealing for improvement of mechanical properties was overviewed. In conclusion, this review paper is a summary of the
opportunities that formation of strain induced martensite can offer for controlling the microstructure and mechanical proper-
ties of metastable austenitic stainless steels.
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3. Ultra Fine Grained (UFG)
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1. Austenitic Stainless Steel (ASS)
2. Severe Plastic Deformation (SPD)
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5. Stress-assisted martensitic transformation
6. Strain-induced martensitic transformation
7. Stacking Fault Energy (SFE)

8. Hexagonal Close Packed (HCP)

9. Body-Centered Cubic (BCC)

10. X Ray Diffraction (XRD)

11. Electron Backscattered Diffraction (EBSD)
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4. Transformation-induced plasticity (TRIP)
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