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Nanolamellar pearlitic steel has attracted lot of attention due to its exceptional
strength [1] and anisotropic facture toughness [2]. Such combination of strength and
toughness has been attributed to the nanometer length scale of the ferrite channels
which are the primary carriers of dislocation plasticity. Moreover, it was observed that
the severe deformation used to synthesize this material disintegrates the hard
cementite and enriches the ferrite matrix with carbon atoms. This increase in solute
content also contributes to the strengthening of ferrite channels.

In addition to these strengthening mechanisms, it was also observed that the
confined layer deformation of ferrite lamellae leads to anisotropic strengthening with
the strength of lamellae loaded perpendicularly being higher than the lamellae loaded
at inclination [3, 4]. In the present work we investigated the strength anisotropy in
high pressure torsion deformed pearlitic steel. In depth microscopy and composition
analysis is performed to understand the role of deformation and lamellae size on
strengthening mechanisms.
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