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Prevent Al depletion

g (+g )

B2+g

t = 0 s t > 0 s

g+ (+g )

+ TCP.

B2+g
+ TCP

g +TCP

Kim and Walter, Mater. Sci. Eng. A360 (2003) 7. 

Need to calculate multicomponent diffusion simulations:  

 g/B2 g/g /B2

 g+g /B2+g g+g /g /B2+g



 Ni-Al Assessment from Ansara et al. (1997).

B2

g

g (Ni3Al): L12 base  structure; 

metal sublattice contains a 

connected network for nearest 

neighbor jumps for vacancies

B2 (NiAl) CsCl structure: 

metal sublattice requires 

jumps between different 
sublattices.



• Based on Bragg-Williams approach by Girifalco for a binary system 

(J. Phys. Chem. Solids, 1964, 24, 323.)

• Expansion to Multicomponent systems Helander and Ågren, (Acta Mater., 1999, 47, 1141.)
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DICTRA

Thermodynamics = Diffusion

• If one uses Ni-Data (Thermotech)
Convert g and B2

• If one uses a database based Ni-Al by Dupin et. al. 
Convert B2 

 Can convert phase descriptions to a MSL description (Dupin et al.)

– only works if element does not have a stable BCC phase

 Phase Field
• Thermodynamics do not necessarily need to match diffusion description, 
depends on model used 



 B2 (Ni,Cr)Al (Ni,Al,Cr,Va:Al,Ni,Cr,Va)

 Thermodynamics from N. Dupin, I. Ansara, B. Sundman, CALPHAD, 25, 
(2001) 279-298

 Disorder description fixed Engstrom and Ågren assessment 1996

   
   
   
       
       NiAlNi

Al

Ni

Al

Al

Ni

Ni

ord

NiAlNiNiNiAl

Al

Ni

Ni

Ni

Ni

Al

ord

NiNiAlVaAlNi

Al

Va

Ni

Al

Ni

Ni

ord

VaAlNiAlNiVa

Al

Al

Al

Ni

Ni

Va

ord

AlNiVa

VaNiNi

Al

Va

Al

Ni

Ni

Ni

ord

VaNiNiNiVaNi

Al

Ni

Ni

Va

Ni

Ni

ord

NiVaNiVaNiAl

Al

Va

Al

Ni

Ni

Al

ord

VaNiAlAlVaNi

Al

Al

Ni

Va

Ni

Ni

ord

AlVaNi

NiVa

Al

Va

Ni

Ni

ord

NiVaVaNi

Al

Va

Ni

Ni

ord

VaNi

AlVa

Al

Al

Ni

Va

ord

AlVaVaAl

Al

Va

Ni

Al

ord

VaAl

NiAl

Al

Al

Ni

Ni

ord

AlNiNiAl

Al

Ni

Ni

Al

ord

NiAl

ord

Al

xxxyyyQxxxyyyQxxxyyyQxxxyyyQ

xxxyyyQxxxyyyQxxxyyyQxxxyyyQ

xxyyQxxyyQ

xxyyQxxyyQ

xxyyQxxyyQQ











,::,:,,:

,::,,::,

::

::

::

   ,   whereexp *
*

TcfQ
RT

Q

RT

M
M ii

ii
i 







 




Cr

NiCrNiCr

Cr

CrCr

Cr

AlAl

Cr

NiNiCr

Al

NiAlNiAl

Al

CrCr

Al

AlAl

Al

NiNiAl

Ni

NiCrNiCr

Ni

NiAlNiAl

Ni

CrCr

Ni

AlAl

Ni

NiNiNi

QxxQxQxQxQ

QxxQxQxQxQ

QxxQxxQxQxQxQ

,

*

,

*

,,

*







Disorder Description



 B2 (Ni,Cr)Al (Ni,Al,Cr,Va:Al,Ni,Cr,Va)

 Thermodynamics from N. Dupin, I. Ansara, B. Sundman, CALPHAD, 25, 
(2001) 279-298

 Disorder description fixed Engstrom and Ågren assessment 1996
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Mobility Parameters Value

Ni

-336810

-115600

-255690

Al

-360140

+305900

-6220700

Cr

-336810

-115600

1148100

AlNiAlNi QQ :: 

AlNiAlNi QQ :: 

AlVaVaAl QQ :: 

AlVaVaAl QQ :: 

AlCrAlCr QQ :: 

AlCrAlCr QQ :: 

CrNiCrNi QQ :: 

CrNiCrNi QQ :: 

AlNiAlNi QQ :: 

AlVaVaAl QQ :: 

AlCrAlCr QQ :: 

CrNiCrNi QQ :: 
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 L12 (Ni3Al) (Ni,Al:Ni,Al)

 Disorder description fixed Engstrom and Ågren assessment 1996
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Mobility Parameters Value

Ni

-101530-23.6*T

-311700
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Al
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