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Describing o phase with 5SL in Mo-Ni-Re

2018 - Implementation of the Effective Bond Energy Formalism in the
Multicomponent Calphad Approach, Dupin, Kattner, Sundman, Palumbo,

15 Fries, https://doi.org/10.6028/jres.123.020
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(o) the Sigma Phase in the Co-Cr-Ni-Re System, J. Pereira dos Santos
https://doi.org/10.1007/s11669-023-01079-3

2023 Applying the Effective Bond Energy Formalism (EBEF) to Describe

S et al
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The formalism

DFT

G =ny Z xj Gi + 7 G(x) + EG(x)

20D D VIV AGY — ppr

s r>s | jAi

+ RTZaSZ yi Iny?
s i




The formalism
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The formalism

experiments
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Applying EBEF to the y phase 3
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The p phase

6c2(CN16)

3b(CN12) 3b(CN12)

6c1(CN15) 6c1(CN15) 6c1(CN15)

6c3(CN14)

&:\ N. Dupin THE EFFECTIVE BOND ENERGY FORMALISM 2024.09.26 7/12



The p phase
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Study of the  phase of Ni-Nb Rietveld analysis, First principle calculations and ~ Usi calculate fini
Calphad approach, N. Dupin. J.-M. Joubert, B. Sundman, S. G. Fres, A. Pasturel, of the Nb-Ni p phase in the Bragg-Willams approximation, Dupin et a. 2006 Phil
M. Sluiter, 2002 Calphad Stockholm Mag., htps:/ /o org 10,1080/ 14786430500437438
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)

GV-2 %, GI'/kJ / mol of at.
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)

G- %, G/ kJ /mol of at.
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)

GV-2 %, GI'/kJ / mol of at.
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)
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Meaning of the EBE - 3SL (3b)(18h)(6c1+6c2+6c3)
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Getting closer to CEF - 3SL (3b)(18h)(6c1+6c2+6c3)

G- %, G/ kd /mol of at.
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Getting closer to CEF - 4SL (3b)(18h)(6c1+6c2)(6c3)
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Getting closer to CEF - 4SL (3b)(18h)(6c1+6c2)(6c3)

G- %, G/ kd /mol of at.
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Getting closer to CEF - 4SL (3b)(18h)(6c1+6c2)(6c3)

G- %, G/ kd /mol of at.
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Getting closer to CEF - 5SL (3b)(18h)(6c1)(6c2)(6c3)
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Summary

~~» EBEF has a great ability to extrapolate from binary information.

~~ The determination of the EBE
— is key,
— can be tricky,
— can be performed using DFT results.

~~ Using only some of the DFT results can help to get closer to CEF.

~~ Comparison to the CEF description based on all the binary DFT
results is strongly recommanded.
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