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Synopsis :

The history and the outline of the calculation methodology of phase diagrams
(CALPHAD) are reviewed, and some applications of "Thermo-Calc" to steel product
development are described. Calculations of thermodynamic equilibria such as phase
boundary and equilibrium precipitates have been utilized for the following R&D items:
the strengthening of thin-gauge steel sheets for cans, the prevention of sensitization in
stainless steels, and the decreasing in yield ratio of interstitial-free steels. The method
of materials design based on thermodynamic calculations is a very useful tool to
understand metallurgical phenomena in steels. This method has made possible to

achieve the efficient developments of structural steels with superior properties.
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The history and the outline of the calculation methodology of phase diagrams (CALPHAD) are reviewed, and some
applications of “Thermo-Calc” to steel product development are described. Calculations of thermodynamic equilibria such
as phase boundary and equilibrium precipitates have been utilized for the following R&D items: the strengthening of thin-
gauge steel sheets for cans, the prevention of sensitization in stainless steels, and the decreasing in yield ratio of intersti-
tial-free steels. The method of materials design based on thermodynamic calculations is a very useful tool to understand
metallurgical phenomena in steels. This method has made possible to achieve the efficient developments of structural

steels with superior properties.
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Fig. 1 The purposes of thermodynamic calculations
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Fig. 2 Equilibrium amount of AIN and solubility of N in y calcu-
lated by Thermo-Calc
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Fig. 3 Equilibrium amount of AIN and solubility of N in y phase
calculated by Thermo-Calc
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