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Novel martensitic creep resistant steels strengthened by Laves phase and M,;C, precipitates have been developed in former works. By alloying with a high level of Co, the coarsening
Kinetics of the conventionally-considered detrimental precipitates can be remarkably improved. In the present work, the characteristics of Laves phase and M,,C,, such as volume
fraction, coarsening rate and precipitation strengthening factor in the newly designed alloys are compared computationally with the existing Co-containing counterparts. The Co effects
on precipitation characteristics are investigated systematically. The alloying elements which are sensitive to Co variations are identified. The binary analyses of Co-M balance show that
Co-W are highly coupled in Laves strengthening system and W can partially replace Co to yield the same precipitation strengthening. For the M,;C, strengthened alloy, Cr shows a
strong effect by Co and hence a high Co concentration is necessary for a high creep resistance.
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Conclusion

*+ The newly designed alloys remarkably outperform the existing alloys.

¢ Co effects: precipitation strengthening contributions inevitably degrade as the Co alloying decreases.
“* In LavesW alloy, Co can be partially replaced by W to yield the same precipitation strengthening level.
* In M23C6W alloy, Co plays an irreplaceable role.
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