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Multi-element design of Laves reinforcement phase to create super ferritic
heat-resistant steels
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In this research project, Laves phases are focused on as a factor to
increase high temperature strength of ferritic heat-resistant steels. Since Laves phases in steels
are thermodynamically in equilibrium with ferrite parent phase, they are composed of multiple
elements. Hence, the topologically close-packed structure that is the characteristic crystal
structure of binary Fe2M Laves phases (M : refractory metals) is changed by off-stoichiometry,
third, fourth and fifth elements such as Al, Cr, B etc. and further the concentration and addition
ratio of Laves formation refractory metals such as Nb and W. Moreover, due to change in
thermodynamic stability, the precipitation size and distribution as well as the precipitation rate
are also largely changed.
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