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Materials

C Si Mn P S Ni Cr Mo N

SUS420J2 0.36 0.37 0.52 0.031 0.021 0.23 12.28 - - Martensitic

SUS316 0.04 0.31 1.26 0.034 0.025 10.00 16.05 2.01 - Austenitic

SUS329J3L 0.02 0.29 1.59 0.022 0.001 5.90 22.35 3.2 0.167 Duplex
(Austenitic + Ferritic)
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Low carbon steels which contains chromium at 10.5% or more by weight are generally known as stainless steels. It is this addition of chromium that gives the steel

its unique stainless, corrosion resisting properties. They are usually hot formed with some difficulties when compared to formability of ordinary steels. This difficulty

generally increases with the alloy content on the material and make these class of materials to deserve especial attention during the manufacturing process.

In this research, the microstructure evolution kinetics during hot forming of high chromium steels will be first derived based on single and double compression tests,

micrographic investigations and inverse analysis(2,3). This microstructure kinetics, known as the material genome, will be then coupled with a thermo-mechanical FE

model in ABAQUS in order to predict the microstructure evolution during hot forming. The material genome provides the necessary material data to predict the flow

stress for each step during the simulation.(6) The numerical results with transient changes in strain rate and temperature give us the results on microstructure and

dislocation density of the metal under hot forming(1).

As post-processing operations, such as cold drawing, forging and heat treatments, are often performed on as –rolled materials, the second part of this research is

dedicated to find a quantitative evaluation of the post-processing operations on the final microstructure of rolled materials. And at last, the relationship between

mechanical properties and microstructure are estimated by a micromechanical FE model in ABAQUS.
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