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AINi first B2 CEF description

I. Ansara et al. Acta metall. (1988) 36:977-982
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FeSi first A2/B2 CEF description _
B2 StrukturBericht
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General multicomponent B2 CEF description

A model able to describe the metallic B2 phases on a wide multicom-
ponent range should be able to describe

» the triple defects exhibited by AINi for instance and

» the second order transition with the A2 like in Fe-Si.

= (AB,....Va)(A,B,... Va)

inducing to assess a parameter G52,
corresponding to the Gibbs energy of the empty bcc lattice.
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Al-Cr-Ni first ternary symmetrical CEF description

N. Dupin et al. Calphad (2001) 25:279-298
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Al-Cr-Ni first ternary symmetrical CEF description

N. Dupin et al. Calphad (2001) 25:279-298
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Va in pure bcc elements

N. Dupin, NI13-2003 based on Al-Cr-Ni 2001 (G = 0)
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Va in pure bcc elements

N. Dupin, NI13-2006 using DFT sc/bcc for L}, (G5 = 0)
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Substitutional solution of Va

G =yaGa+ yvaGva+ G + yayvaLavs
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Substitutional solution of Va

G =yaGa+ yvaGva+ G + yayvaLavs
AG/site = yvaGvs + G + yayva Lava
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Substitutional solution of Va

G =yaGa+ yvsGvs+ G + yayva Lavs
AG/site = yvaGvs + G + yayva Lava AG/atom = yva/yaGva + G /ya+ yva Lavs
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Substitutional solution of Va

G =yaGa+ yvaGva+ G + yayvaLavs
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Va in pure bcc elements

Assessing GZ5¢ using DFT sc/bec for Lf’f&a

vacancy fraction

10°

» No more instability

» Amount of Va close
to 107° at Tme:

T T T T T

10° TIK

= G\t}gc =30T ~~ used since in TCNI
~» H.L. Lukas et al., Computational Thermodynamics,
IBSN 978-0-521-86811-2
~~ A. Dinsdale et al., Mat. Sc. Tech., 30 (2014) 1715-18
~~ used in several published binary or ternary assessments
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Va in pure bcc elements

Gps© = 100000 and DFT sc/bec for LPS,

10°

» No stability problem

> Very low amount of Va
for low melting elements

vacancy fraction

G\[ZC = 100000 used in different works
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Va in pure bcc elements

Gys® =80T and DFT sc/bec for L7,

10°

» No stability problem

» Very low Va amount

vacancy fraction

G\[ZC = 80T used in different works
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Va in pure bcc elements

G = 0.2RT and DFT sc/bcc for Lf’f&a
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P. Franke J. Ph. Eq. Diff. 35 780-87 (2014)
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Va in pure bcc elements

G = 2.3RT and DFT sc/bcc for Lf’f&a

10°

> Very close to
Gyt =30T

vacancy fraction

G&e© = 2.3RT recommended by
Rogal et al. Phys. Status Solidi B 251 97-129 (2014)

N. Dupin (CT) A value for empty bec in the Calphad approach 2016 May 29 - June 3 Awaji Island Calphad XLV



Va in pure bcc elements
G = 2.3RT and DFT sc/bcc for Lf’f&a
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Discussion

> Gi = 30T recommended for bcc when using the current SGTE
description of the pure elements.

» There is no reason to use the same value for other phases. A similar
derivation could be followed for each, using a partially empty
configuration meaningful for the structure.

> Better estimated of the LY, parameters could be reached from FP
using several configurations with more dilute Va.

» The actual amount of vacancies should be taken into account in the
next generation description of pure elements. Experimental amount
of vacancy should be used for that. FP can help when they miss in
particular for metastable states.
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What does bring coupling B2 and A2 descriptions?

T. Gémes-Acebo et al. JPEDAV (2004) 25:237-251
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