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Quantitative Prediction of Deformed Austenite and Transformed Ferrite Texture in Hot-rolled Steel Sheet
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Abstract

To achieve quantitative and continuous prediction of textures through the deformation and phase
transformation during hot rolling of steel, the integration of the Taylor type crystal plasticity model,
called “Grain Interaction model (GIA)”, and the transformation texture model, called “Double
Kurdjumov-Sachs relation (DKS)”, has been investigated. The deformed austenite () texture is
predicted by GIA with taking into account not only the standard {111}<110> slip system but also
non-octahedral slip systems. Then the transformed o texture is calculated by DKS, in which a
nucleated a prefers to have an orientation relationship near the K-S relation with both of two
neighboring y grains. For validation, single pass hot-rolling test of a C-Si-Mn steel was carried out
to prepare steel sheets with some amounts of retained austenite, and then the ferrite texture observed
by X-ray diffraction was compared with the simulated texture by the above methods. The comparison
between the predicted and the experimental textures shows that the linked model (GIA & DKS)
can lead to a remarkable reproduction of the texture of hot-rolled steel sheets.
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