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This database consists of design data for Co superalloys for the purpose of search and selection. It is built from data from two sources:
•	CALPHAD-based Thermodynamic Databases
•	Diffusion Mobility Databases
The database was built by Granta Design Limited and MDMi in collaboration with CHiMaD, ASM and NIST.[image: C:\Users\magda.figuerola\AppData\Local\Microsoft\Windows\INetCacheContent.Word\Granta Inspiration White.png][image: ]www.teachingresources.grantadesign.com
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Data Sources:

CALPHAD-based Thermodynamic Databases

TCS Ni-based Superalloys Database ver. 8.0
TCNI8, developed by Thermo-Calc Software, contains a wide range of Ni-based superalloy phases within a 25-element framework plus Ar and H (gas phase only). The ordered and disordered bcc (A2 and B2) and fcc (A1/γ and L12/γ´) representations are based on a two sub-lattice model using a single Gibbs energy curve. Elements include Al, Ar, B, C, Co, Cr, Cu, Fe, H, Hf, Mn, Mo, N, Nb, Ni, O, Pd, Pt, Re, Ru, Si, Ta, Ti, V, W, Y, and Zr.

For more information: http://www.thermocalc.com/products-services/databases 

PanCobalt (PanCo2016) 
PanCobalt is a thermodynamic database developed by CompuTherm for multi-component Co-rich alloys. It includes modeling data that allows users to analyze Co-based systems over 236 different phases. Alloying components represented in the database include Al, B, C, Co, Cr, Cu, Fe, Mn, Mo, Nb, Ni, Pt, Re, Si, Ta, Ti, and W. 

For more information:
http://www.computherm.com/index.php?route=product/product&path=59_83&product_id=31


Ni-DATA ver. 7.0
Ni-DATA ver. 7.0, developed by Thermotech, is a unique database for calculating phase equilibria in Ni and NiFe-based superalloys. The current version contains data for over 20 elements, including Ni, Al, Co, Cr, Cu, Fe, Hf, Mn, Mo, Nb, Ru, Re, Si, Ta, Ti, V, W, Zr, B, C, N, and O.

For more information: http://www.thermotech.co.uk/databases.html#Ni-DATA

CHiMaD Co database
The CHiMaD Co database currently under development by Northwestern University and NIST is intended to be an open database for public use. Elements in the release version will include Co, Al, Ni, W, Ti, Re, Ru, Ta, and W.

For more information: http://chimad.northwestern.edu/

Questek Co database

For more information contact jsaal@questek.com


Diffusion Mobility Databases

NIST Ni Mobility Database
The NIST diffusion mobility database consists of diffusion mobility descriptions in the fcc phase for Ni-rich alloys containing any of the following elements: Al, Co, Cr, Fe, Hf, Nb, Ta, Ti, W, and C.

For more information: Contact Carrie Campbell at carelyn.campbell@nist.gov 

TCS Ni-alloys Mobility Database (MOB Ni4)
MOBNi4, developed by ThermoCalc, is a kinetic database containing mobility data on Ni-based alloys for simulating diffusion controlled phenomena in conjunction with other ThermoCalc software products. It incorporates data on 25 elements – including Al, B, C, Co, Cr, Cu, Fe, Hf, Mn, Mo, N, Nb, Ni, O, Pd, Pt, Re, Ru, Si, Ta, Ti, V, W, Y, and Zr – and five phases, including fcc_A1 (γ), fcc_L12 (γ´), bcc_A2 (α), bcc_B2 (β), and liquid.

For more information: http://www.thermocalc.com/products-services/databases/mobility/ 


TCS Alloy Mobility Database (MOB2)
MOB2 is a kinetic database containing mobility data for Fe-based and other alloys. It is intended for simulating diffusion controlled phenomena in combination with other ThermoCalc software products. It includes the following elements (Ag, Al, Am, As, Au, B, Ba, Be, Bi, C, Ca, Cd, Co, Cr, Cs, Cu, Dy, Er, Fe, Ga, Gd, Ge, Hf, Hg, Ho, In, Ir, K, La, Li, Lu, Mg, Mn, Mo, N, Na, Nb, Nd, Ni, Np, Os, P, Pa, Pb, Pd, Pr, Pt, Pu, Rb, Re, Rh, Ru, S, Sb, Sc, Se, Si, Sm, Sn, Sr, Ta, Tb, Tc, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn, and Zr) and phases (bcc_A2, cementite, fcc_A1, Fe4N, hcp_A3, and liquid).

Questek Cobalt Diffusion Mobility Database

The Questek Cobalt Diffusion Mobility Database contains Ni diffusion mobility data generated by NIST with a focus on Co-based alloys.

For more information contact jsaal@questek.com

Definitions:

Partitioning coefficient – The partitioning coefficient, k, is the ratio of the concentration of element i in the  phase to the concentration of element i in the phase:



For /’ alloys, 



A ratio larger than 1 indicates that the element prefers to be in the phase, while a ratio less than 1 indicates that the element prefers the ’ phase. 

Here, the equilibrium /’ partitioning coefficients are calculated at 800 C.

For liquid/ systems,



A ratio greater larger than 1 indicates the element prefers to be in the liquid phase. A ratio less than 1 indicates that the element prefers the phase. 

Solidus temperature – Solidus temperature is the temperature below which an alloy is 100% solid

Liquidus temperature – Liquidus temperature is the temperature above which an alloy is 100% liquid. 

October 2016
CHiMaD Design Data for Co Superalloys
C. Campbell et al. | NIST, Northwestern University

Tracer diffusion coefficient – The diffusion coefficient Di* is defined by Fick’s First law for an isotopically labeled atom. The term is usually restricted to the particular simple situation in which a tracer isotope in very dilute concentration is diffused into an otherwise homogeneous material with no driving forces other 
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Reproduction
These resources have been contributed on the basis that you can download and reproduce these resources in order to use them with students. You should make sure that the author and their institution are credited on any reproductions. You cannot use this resource for any commercial purpose.


Accuracy
We try hard to make sure that resources in Granta’s Teaching Resource Website are of a high quality. If you have any suggestions for improvements, you can contact the author using the contact details above.


Other resources include:
PowerPoint lecture units, Exercises with worked solutions, Recorded webinars, Posters, White Papers, Solution Manuals, Interactive Case Studies, and more.
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