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Cooling rate effects on mechanical properties at microscale of a heat
resistant steel 30CrMoNiV5-11

1L IMDEA Materials Institute, Madrid, Spain
2 Faculty of Technology, University of Oulu, Oulu, Finland
3 Producto y Transformacion / 14D, Reinosa Forgings & Castings, Reinosa, Cantabria, Spain

Motivation Material (wt. %)

Understanding how cooling rate and tempering affect the microstructure and local %C  %Si %Mn %Cr %Mo %Ni %V  %Cu %S %P
mechanl_cal response of heat-resistant steels is key to improving their performance in 028 010 065 137 108 063 029 010 00l 0009
demanding applications.

Methods The studied material was obtained from an experimental meter-scale
shaft, which underwent the manufacturing process illustrated bellow.
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Figure 1. Schematic of the manufacturing process. Numbers 1 and 2 correspond to the

Tempering 650 4 analyzed stages of the samples.
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ferritic-bainitic (4.8 GPa, 0.5 2C/s) and bainitic-martensitic (5.8 GPa, 5 2C/s) microstructures. Tempering uniformly
reduces average nanohardness to 3.7 GPa (ferritic), 3.9 GPa (ferritic-bainitic), 4.7 GPa (bainitic-martensitic), and
4.5 GPa (martensitic), reflecting microstructural softening and homogenization.

» The influence of tempering on KAM depends on the microstructure: No effect in ferritic regions, a slight increase in
ferritic-bainitic (recovery, low-angle boundaries), a decrease in bainitic-martensitic (stress relaxation), and an
Increase in martensitic (carbide precipitation, substructure formation).
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