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Z-steels are a new generation of creep-resistant martensitic 12% Cr-steels. They contain Tantalum, which causes an immediate transformation of precursor

precipitates MX and M2X into long-term stable and finely distributed Z-phase CrTaN. To simulate thermodynamic equilibrium and precipitation kinetics in

MatCalc, further development of an existing CALPHAD steel database was realized, incorporating Ta and its interactions with matrix as well as particles.

Tests of the database were conducted with 2 sample alloys (ZULC and Z6), leading to satisfactory results.

Sublattice Model:

Input Parameters Equilibrium Simulation:

• Chemical composition

Input Parameters Precipitation Kinetic Simulation:

• Heat treatment data

• Microstructural information

• Equivalent interface energy Z-phase

• Two formation mechanisms of Z-phase: 

1.) Cr diffusing into fcc Ta(C,N) = MX    2.) Ta diffusing into hcp Cr2(C,N) = M2X

RESULTS

1.) PHASE FRACTION Equilibrium 2.) SIZES Precipitation Kinetics

ZULC Z6

3.) CHEMISTRY Z-PHASE Precipitation Kinetics
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