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Abstract: High temperature and high pressure phase diagrams have a very important position and application value in
physical chemistry, mineralogy, earth science and material science under extreme conditions. Calculation of phase diagram
(CALPHAD) method is the main method to establish temperature-pressure thermodynamic phase diagram and
thermodynamic database, which can calculate the phase balance of the material system, the phase fraction and phase
composition of the component phase and thermodynamic properties, to a certain extent solving the difficulty of establishing
a high temperature and high pressure phase diagram in a single experiment. This paper introduces the current high
temperature and high pressure phase diagram modelling method based on CALPHAD in detail, and summarizes the current
problems and future research directions, laying a foundation for material design and performance evaluation under extreme
conditions.
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Fig.1 Two variants of the pure iron phase diagram: (a) pressure-temperature phase diagram, (b) volume-temperature phase diagram
(A gap in the fce/bee curve in (b) caused by the pressure below zero)!'”
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