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Motivation
•Previous history: ordering of the data-file Co-Re-Cr-C-O by GTT-Technologies

• Current task – addition of Si to the existing data-file

• Strategy:
- understanding of the thermodynamic basics
- understanding of the main modelling principles
- comprehension of the data-file construction
- literature research
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Construction of the FactSage data-files
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DATA BLOCK(S) FOR MIXTURE PHASES

• Mixture Phase 1
• Mixture Phase 2

•
•

• Mixture Phase n 

DATA BLOCK(S) FOR STOICHIOMETRIC CONDENCED PHASES

• Stoichiometric Condenced Phase 1
• Stoichiometric Condenced Phase 2

•
•

•Stoichiometric Condenced Phase n

HEADER

COMMENTARY BLOCK

Construction of the FactSage data-files
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Construction of the FactSage data-files

Ar-Al-Cr-N-Ni-Ti-O              See commentary below !       GTT 2.7.2004  
7  12  37   5   4   4   4   8   12   4   8   4   4   2  39

Ar                       Al                       Cr           
N                        Ni                       Ti           
O                       

39.9480      26.9815      51.9960      14.0067      58.6900      47.8800
15.9994

6   1   2   3   4   5   6
4   1   2   3   4
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DATA BLOCK(S) FOR STOICHIOMETRIC CONDENCED PHASES
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HEADER
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Construction of the FactSage data-files

GAS                                                            
IDMX 
Cr                                                             
4 6   0.0   0.0   1.0   0.0   0.0   0.0   0.0
800.00000      391905.70      65.023778     -20.786100     0.00000000    
0.00000000     0.00000000    
3 0.00000000      0.0 0.00000000      0.0 0.00000000      0.0
1200.0000      391703.80      69.012778     -21.428800     0.82355800E-03
-.18278500E-06  11071.900    



GTT-Technologies’ 12th Annual Workshop, Herzogenrath,  Germany, June 16-18, 2010

Prof. Dr.Prof. Dr.--Ing. H.Ing. H.--J. ChristJ. Christ

Six lines, containing a descriptive title and five line s of code containing general information on the data-file .

LIQUID                                                          
RKMP 
Al                                                             
4 3   0.0   1.0   0.0   0.0   0.0   0.0   0.0
700.00000      3028.8790      125.25117     -24.367198     -.18846620E-02
-.87766400E-06  74092.000    
3 0.79337000E-19  7.0 0.00000000      0.0 0.00000000      0.0
933.47000     -271.21100      211.20658     -38.584430     0.18531982E-01
-.57642270E-05  74092.000    
3 0.79337000E-19  7.0 0.00000000      0.0 0.00000000      0.0
2900.0000     -795.99600      177.43018     -31.748192     0.00000000    
0.00000000     0.00000000    
3 0.00000000      0.0 0.00000000      0.0 0.00000000      0.0

Construction of the FactSage data-files
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LIQUID                                                          
RKMP 
Al                                                             
4 3   0.0   1.0   0.0   0.0   0.0   0.0   0.0
700.00000      3028.8790      125.25117     -24.367198     -.18846620E-02
-.87766400E-06  74092.000    
3 0.79337000E-19  7.0 0.00000000      0.0 0.00000000      0.0
933.47000     -271.21100      211.20658     -38.584430     0.18531982E-01
-.57642270E-05  74092.000    
3 0.79337000E-19  7.0 0.00000000      0.0 0.00000000      0.0
2900.0000     -795.99600      177.43018     -31.748192     0.00000000    
0.00000000     0.00000000    
3 0.00000000      0.0 0.00000000      0.0 0.00000000      0.0

BCC_A2                                                         
SUBLM
1.00000     0.400000    
Al:N                                                           
16 1   0.0   1.0   0.0   3.0   0.0   0.0   0.0
299.15000     0.00000000     0.00000000     0.00000000     0.00000000    
0.00000000     0.00000000    
3 0.00000000      0.0 0.00000000      0.0 0.00000000      0.0
0.000000     0.000000    
Al:Va                                                          
16 3   0.0   1.0   0.0   0.0   0.0   0.0   0.0
700.00000      2106.8500      132.28004     -24.367198     -.188466

Construction of the FactSage data-files
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Construction of the FactSage data-files

AlN
7 4   0.0   1.0   0.0   1.0   0.0   0.0   0.0
-317984.00      20.150000    
500.00000     -56.592800     0.32205901     -.27721500E-03  1363820.0    
0.00000000    
1300.0000      43.973801     0.11811900E-01 -.50007202E-05 -2010330.0    
0.00000000    
1900.0000      21.656799     0.23793099E-01 -.53751801E-05  10454100.    
0.00000000    
3000.0000      55.534199     -.24074300E-02 0.41902800E-06 -7645010.0    



GTT-Technologies’ 12th Annual Workshop, Herzogenrath,  Germany, June 16-18, 2010

Prof. Dr.Prof. Dr.--Ing. H.Ing. H.--J. ChristJ. Christ

DATA BLOCK(S) FOR MIXTURE PHASES

• Mixture Phase 1
• Mixture Phase 2

•
•

• Mixture Phase n 

DATA BLOCK(S) FOR STOICHIOMETRIC CONDENCED PHASES

• Stoichiometric Condenced Phase 1
• Stoichiometric Condenced Phase 2

•
•

•Stoichiometric Condenced Phase n

HEADER

COMMENTARY BLOCK

Construction of the FactSage data-files



GTT-Technologies’ 12th Annual Workshop, Herzogenrath,  Germany, June 16-18, 2010

Prof. Dr.Prof. Dr.--Ing. H.Ing. H.--J. ChristJ. Christ

Construction of the FactSage data-files
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Construction of the FactSage data-files

System Re-Co-Cr-O-C
5   8  20   4   6   6   6   4   2   6  30

Re                       Co                       Cr
O                        C

186.207000                58.933200                51.996100
15.999400                12.011000

6   1   2   3   4   5   6
6   1   2   3   4   5   6

gas_ideal
IDMX

O2
4  5    0.0    0.0    0.0    2.0    0.0

900.00000     -6960.6927     -51.183147     -22.258620     -.10238670E-01
0.13399470E-05 -76749.550

3700.0000     -13136.017      24.743297     -33.557260     -.12348985E-02
0.16694333E-07  539886.00

9600.0000      14154.646     -51.485458     -24.479780     -.26347590E-02
0.60154433E-07 -15120935.

18500.000     -314316.63      515.06804     -87.561430     0.25787245E-02
-.18787650E-07 0.29052515E+09

20000.000     -108797.18      288.48302     -63.737000     0.14375000E-02
-.90000000E-08 0.25153895
1 0.00000000       0.00

132ln)( −−−−++++++++++++++++++++==== ETFTDTTCTBTATG

∆T1
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1). SGTE, SGUN Pure Substances and Solution databases

Sources of thermochemical data-files
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FactSage data-files for the system Co-Re-Cr-C-O-Si

A
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1). SGTE, SGUN Pure Substances and Solution databases (thermochemical data for pure substances
in the system Co-Re-Cr-O-C-Si)

2). Ready-made data-files (thermochemical data for compounds, solutions, and interaction coefficients
between constituents in the system Co-Cr-O-C-Si, without Re!)

- FRAN (Co, Cr, Si, C O)
- MoSi (Si, Cr, O)

4). Phase diagrams

3). Literature (Re,Si)

Sources of thermochemical data-files
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Sources of thermochemical data-files
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Sources of thermochemical data-files

Re2Si
ReSi Re5Si9
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Sources of thermochemical data-files
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2
4   5   3

-96700.000     0.00000000     0.00000000     0.00000000    
0.00000000 0.00000000
-45000.000     0.00000000     0.00000000     0.00000000    
0.00000000 0.00000000
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Sources of thermochemical data-files

Liquid Re2Si

TSHG −−−−====
2

2 1 1

ReRe
Re 2 1

2( 7695,27) 1(8162) 3( 22700) 91653

SiSi
Si T TA A A H∆ ∆= + + =

− + + − = −

Re2Si_re2si(s)
4  7    2.0    0.0    0.0    1.0    0.0    0.0

1200.0000     -91653.167      388.50004     -71.527753     -.69830040E-02
0.38208400E-06  242497.00

1687.0000     -107814.60      520.99171     -90.003753     0.25783960E-02
-.56722200E-06  2929207.0
2400.0000     -109109.63      551.03622     -94.368000     0.44913000E-02
-.56367000E-06  2752540.0
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Perspectives: An Extension of the Data-file

R. Bürgel: Hochtemperaturwerkstofftechnik,
Vieweg, Braunschweig, 1998

Goals/Perspectives

• Modelling of further phases (primarily in the Co-Cr-Si system)
• Addition of Al to the Co-Re-Cr-C-O-Si data-file
• Addition of B and N to the Co-Re-Cr-C-O-Si data-file
• Literature research
• Critical analysis of calculations

Mo-9Si-8B, air, 1300°C, 72h

S. Burk et al., Oxidation of Metals, 73 (2010) 163
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• There is an urgent need for the development of alloys for temperatures beyond the application
vrange of Ni-based superalloys. Experimental Co-Re-based alloys are potential high-temperature
aalloys of the new generation.

•Theoretical background of equilibria for stoichiometric reactions and complex systems was 
apresented.

•Models for pure substances and solution phases as well as a basic construction of the FactSage
adata-files and main sources of the thermochemical data were discussed.

•Perspectives and goals in the further extension of the existing data-files were determined. Al and B 
should be added to the data-file.  

ThankThank youyou forfor youryour attentionattention!!

Conclusions


