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Thermodynamic Analysis of Phase Diagrams by Incorporating ab initio Energetic Calculations into CALPHAD Approach
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Ordered & 51 & ‘ & . . & &
structures point n.n.pair n.n.n.pair triangle tetrahedron
A-bee 1 1 1 1 1 1
A;B-DO; 1 1/2 0 -1 -1 -1
AB-B2 1 0 -1 1 -1 1
AB-B32 1 0 0 -1 0 1
AB5;-DO0; 1 -1/2 0 -1 1 -1
B-bce 1 -1 1 1 -1 1
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Alloy Structures Temperature | Experimental Values Calculated Values
Systems (K) (kJ/mol) (kJ/mol)
Al-Ni B2 298 -711.7 -69.5
L1, 298 -41.0 -40.5
Al-Ti L1, 298 -39.8 -39.6
DO0,(Ti;Al) 298 -27.5 -27.3
Be-Cu B2 298 -214 -19.0
Fe-Pd B2 298 -15.6 -13.2
Fe-Ti B2 298 -51.6 -46.5
Ni-Ti B2 999 -34.2 -34.1
DO0,4(Ni;Ti) 827 -54.0 -51.4
Al-Li B32 298 -22.8 -23.1
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Compounds | ab initio calculation Experiment
(kJ/mol) (kJ/mol)
NbC -63.5 -65.0
NbN -100.9 -101.2
TiC -81.3 -92.3
l\é;btlyé’: TiN -167.4 -169.0
Nitride VC -48.3 -54.2
VN -87.1 -107.5
CrC +25.8 +12.5
CrN -8.4 -62.2
Fe;C -12.1(-1.4) +6.3
Mn;C -27.6 -10.1
V5C -38.5 -24.0
Ti;C -37.7 -39.5
Cementite Cu;C +44.6 N.A.
CosC -0.9 -0.4
Cr;,C -17.5 -14
Si;C +123.0 N.A.
Ni;C -3.5 +7.4
Carbosulfide Ti,C,S, -125.3 -110.0
Sulfide TiS -117.4 -114.9
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