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TCNI5 - TCS Ni-based Superalloys Database, Version 5.0 
 
Thermo-Calc Software is pleased to announce the release of TCNI5, a thermodynamic database for 
different kinds of Ni-based superalloys for use with the Thermo-Calc and DICTRA software packages. 
Developed using the CALPHAD approach with industry input and support, TCNI5 is based on the 
critical evaluation of binary, ternary and in some cases higher order systems which enables predictions 
to be made for multicomponent systems and alloys of industrial importance. The database has also 
been validated where possible against higher order systems as well. In version 5 (TCNI5), all 
necessary volume data (including molar volume and thermal expansion) for various alloy phases were 
incorporated, which allows for the calculation of volume fraction of phases, as well as density, thermal 
expansivity and lattice parameters, e.g. misfits between γ and γ’, using Thermo-Calc. However, it 
should be noted that the molar volume data incorporated has no pressure dependence. 
 
The TCNI5 database contains an extensive GAS mixture phase (Al, Ar and different species in 
the C-H-N-O system) for the main purpose of considering oxygen/nitrogen-gas controls in alloy 
making processes, and different gas atmospheres under e.g. heat treatments. Note that argon, Ar, 
hydrogen, H, and oxygen, O, are included in the gas phase only, and there is no solid solubility 
or condensed phase compounds with these elements included in the TCNI5 database. 
 
In total, TCNI5 includes critically assessed thermodynamic descriptions for 23 elements and 292 
phases. Most of the binary systems in this database have been assessed and can be calculated 
with the BINARY Module in Thermo-Calc. TCNI5 also contains many assessed ternary systems, 
at least those being in equilibrium with γ and γ’ phase, and can be calculated with the 
TERNARY Module in Thermo-Calc. 
 
 

 Elements included: Al. Ar, B, C, Co, Cr, Fe, H, Hf, Mo, N, Nb, Ni, O, Pd, Pt, Re, Si, Ta, 
Ti, V, W, Zr 
 

 Ordered and disordered bcc (A2 and B2/beta) and fcc (A1 and L12/γ´) phases are modeled 
with a two sub-lattice model using a single Gibbs energy curve which enables 
order/disorder transformations to be modeled. 

 
 All possible binary systems and most Ni-containing ternary systems have been assessed to 

the full range of composition. 
 

 Molar volume data critically assessed for most phases of importance to Ni-based 
Superalloys. 

 
 
Only the phases of interest for superalloys are defined by default, which means that when 
retrieving the data from the database other phases will automatically be rejected and would need 
to be manually restored by the user if these are required for a calculation. The complete 
description of all the binary systems and many ternary systems are available using the BINARY 
and TERNARY modules. Note that there are several possible composition sets for the phases 
named FCC_L12 and BCC_B2; they are either disordered (A1/carbonitride and A2) or ordered 
(L12 (γ’) and B2 (beta)). 
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Assessed binary systems in full range of composition and temperature. 
 
 Al B C Co Cr Fe Hf Mo N Nb Ni Pd Pt Re Si Ta Ti V W
B x                   
C x x                  
Co x x x                 
Cr x x x x                
Fe x x x x x               
Hf x x x x x x              
Mo x x x x x x x             
N x x  x x x  x            
Nb x x x x x x x x x           
Ni x x x x x x x x x x          
Pd x x x x x x x x  x x         
Pt x x x x x x x   x x x        
Re x x x x x x x x  x x x x       
Si x x x x x x x x x x x x x x      
Ta x x x x x x x x x x x x x x x     
Ti x x x x x x x x x x x x x x x x    
V x x x x x x x x x x x x x x x x x   
W x x x x x x x x x x x x x x x x x x  
Zr x x x x x x x x x x x x x x x x x x x 
 
 
Assessed ternary systems in full range of composition and temperature. 
 
Al-B-Co  Al-B-Cr  Al-B-Hf  Al-B-Mo  Al-B-Ni  Al-B-Re  Al-B-Ti  Al-B-Zr  Al-C-Cr  Al-C-Hf 
Al-C-Mo  Al-C-Ni  Al-C-Ta  Al-C-Ti  Al-C-W  Al-C-Zr  Al-Co-Cr  Al-Co-Fe  Al-Co-Hf         
Al-Co-Mo  Al-Co-Ni  Al-Co-Ta  Al-Co-Ti  Al-Co-W  Al-Co-Zr  Al-Cr-Hf  Al-Cr-Ni  Al-Cr-Pt 
Al-Cr-Ta  Al-Cr-Ti  Al-Cr-Zr  Al-Fe-Mo  Al-Fe-Ni  Al-Fe-Ti  Al-Hf-Mo  Al-Hf-Ni  Al-Hf-Re 
Al-Hf-Ta  Al-Hf-Ti  Al-Hf-W  Al-Hf-Zr  Al-Mo-Ni  Al-Mo-Re  Al-Nb-Ni  Al-Nb-Si  Al-Ni-Pd 
Al-Ni-Pt  Al-Ni-Re  Al-Ni-Si  Al-Ni-Ta  Al-Ni-Ti  Al-Ni-V  Al-Ni-W  Al-Ni-Zr  Al-Ta-Ti       
B-Co-Cr  B-Co-Hf  B-Co-Mo  B-Co-Ni  B-Co-Re  B-Co-Ta  B-Co-Ti  B-Co-W  B-Cr-Ni          
B-Cr-Re  B-Fe-Nb  B-Hf-Nb  B-Hf-Ni  B-Hf-Re  B-Hf-Ta  B-Mo-Nb  B-Mo-Ni  B-Mo-Re       
B-Nb-Re  B-Ni-Re  B-Ni-Ta  B-Re-Ta  B-Re-Ti  B-Re-W  B-Re-Zr  C-Co-Cr  C-Co-Mo          
C-Co-Ti  C-Co-W  C-Co-Zr  C-Cr-Hf  C-Cr-Mo  C-Cr-Ni  C-Cr-Re  C-Cr-Ta  C-Cr-Ti  C-Cr-W 
C-Cr-Zr  C-Hf-Mo  C-Hf-Ni  C-Hf-Re  C-Hf-Ta  C-Hf-Ti  C-Hf-W  C-Hf-Zr  C-Mo-Ni             
C-Mo-Ta  C-Mo-Ti  C-Mo-W  C-Mo-Zr  C-N-Ta  C-Nb-Re  C-Nb-W  C-Ni-Ti  C-Ni-W          
C-Ni-Zr  C-Re-Ta  C-Re-W  C-Ta-Ti  C-Ta-W  C-Ta-Zr  C-Ti-W  C-Ti-Zr  C-W-Zr  Co-Cr-Mo 
Co-Cr-Nb  Co-Cr-Ni  Co-Cr-Re  Co-Cr-Ti  Co-Cr-W  Co-Fe-Nb  Co-Fe-Ti  Co-Hf-W             
Co-Mo-Ta  Co-Mo-W  Co-Ni-Re  Co-Ni-Ta  Co-Ni-W  Co-Re-W  Co-Ta-W  Co-Ti-W           
Co-Ti-Zr  Co-W-Zr  Cr-Fe-Mo  Cr-Fe-N  Cr-Fe-Ni  Cr-Fe-Si  Cr-Fe-W  Cr-Hf-Nb  Cr-Mo-Ni 
Cr-Nb-Ni  Cr-Nb-Si  Cr-Ni-Re  Cr-Ni-Si  Cr-Ni-Ta  Cr-Ni-Ti  Cr-Ni-W  Cr-Ni-Zr  Cr-W-Zr    
Fe-Mo-Ni  Fe-Mo-W  Fe-Nb-Ni  Fe-Nb-Zr  Fe-Ni-W  Hf-Mo-Ni  Hf-Nb-Si  Hf-Ni-Ta            
Mo-Nb-Ni  Mo-Ni-Re  Mo-Ni-Ta  Mo-Ni-Ti  Mo-Ni-W  Mo-Re-Ta  Nb-Ni-Ti  Nb-Ni-W        
Nb-Re-Ta  Nb-Re-W  Ni-Re-Ta  Ni-Re-Ti  Ni-Re-W  Ni-Re-Zr  Ni-Ta-W  Ni-W-Zr  Re-Ta-W 
Re-Ta-Zr  Re-W-Zr  Ta-W-Zr  Ti-W-Zr   
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Example Calculations using TCNI5 

      
 

Figure 1. Phase diagrams calculated for Al-Fe[1] and Al-Ni[2]. 
 

          
 
Figure 2. Isothermal sections of Al-Cr-Ni[3] and Ni-Re-W[4] calculated at 1273 K. 
 

          
 
Figure 3. Isothermal sections of Co-Cr-Mo[5] and Mo-Ni-Re[6] calculated at 1273 K.  
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Figure 4. Predicted amount of phases (NI3TI_D024 is eta phase) at varying temperatures 
for a Ni-15Cr-26Co-2.8Mo-1.1W-1.9Al-6Ti (wt. %) alloy. The experimental 
determination[7] of the stable eta phase region is between 1030 ºC to 1170 ºC. 

 

 
Figure 5. Predicted amount of phases (metastable calculation) at varying temperatures for 
a Ni-18Cr-18Fe-3Mo-0.5Al-1Ti-5.3Nb-0.02C (wt. %) alloy. Experimental γ’’ 
(BCT_D022) solvus temperature[8] is close to 900 ºC and the γ’+γ’’ fraction is between 
15-20 %. 
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Figure 6. Predicted amount of phases at varying temperatures for a Ni-18Cr-10Fe-9Co-
2.8Mo-1.5Al-0.7Ti-5.3Nb-0.02C (wt. %) alloy. Experimental γ’ solvus temperature[9] is 
close to 950 ºC and delta (NI3TA_D0A) solvus close to 1010 ºC. The delta phase fraction 
was measured around 8 % and γ’ fraction around 20% at 760 ºC after 500 hr heat 
treatment. 
  

                   
Figure 7. Predicted amount of phases at varying temperatures for a Ni-11.5Cr-15.5Co-
6.5Mo-4.3Al-4.3Ti-0.5Hf (wt. %) alloy. Experimental γ’ solvus temperature[10] is close to 
1150 ºC and both σ and μ phases were observed at 760 ºC after 1000 hr heat treatment. 
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Table 1. Predicted compositions of γ and γ’ as well as the fraction in two Ni-base alloys 
compared with measurements (in brackets) from Sudbrack et al.[11] 

 

              
 

                
 

Figure 8. Predicted densities of liquid Ni-Cr-Al-Mo alloys where the molar ratio of 
Ni:Cr:Al is close to the average value for commercial superalloys INCO713, CM247LC 
and CMSX-4. Symbols are the experimental values from Fang et al.[12] 

 
 
 
 
 
 
 
 
 

                      at.% Ni Al Cr W Experimental γ’ 
fraction 

Predicted γ’ 
fraction 

Ni-9.8Al-8.3Cr           γ 82.9 (82.7) 8.51 (8.43) 8.61 (8.86) -   

Ni-9.8Al-8.3Cr           γ’ 76.7 (76.6) 16.7 (17.4) 6.63 (5.99) - 18.9 15.8 

Ni-9.7Al-8.5Cr-2W   γ 81.4 (81.8) 6.75 (6.23) 9.51 (10.48) 2.35 (1.54)   

Ni-9.7Al-8.5Cr-2W   γ’ 76.2 (76.2) 16.4 (16.9) 6.19 (3.94) 1.21 (3.00) 30.8 30.5 



 
TCNI5 

 
Thermo-Calc Software AB  Phone: +46 8 545 959 30 
Norra Stationsgatan 93, Plan 5  Fax: +46 8 673 37 18 
SE-113 64 Stockholm www.thermocalc.com e-mail: info@thermocalc.se 

Thermo-Calc Software 

 

                       
 

Figure 9. Predicted lattice parameters of disordered FCC of Inconel-600 at varying 
temperatures compared to X-ray diffraction values by Raju et al.[13] At low temperature 
the calculation gives, besides the disordered FCC, also an ordered L12 phase, which 
causes the kink in the curve. 
 

                        
 

Figure 10. Predicted γ/γ’ lattice mismatch of a Ni-0.6Mo-0.92Ta-12.5Al-1.83Ti-10.5Cr-
3.3W (at. %) compared to an experimental determination by Nathal et al.[14] 



 
TCNI5 

 
Thermo-Calc Software AB  Phone: +46 8 545 959 30 
Norra Stationsgatan 93, Plan 5  Fax: +46 8 673 37 18 
SE-113 64 Stockholm www.thermocalc.com e-mail: info@thermocalc.se 

Thermo-Calc Software 

 
 

Acknowledgement 
Dr Nathalie Dupin and Prof Bo Sundman are acknowledged for many valuable discussions and 
important contributions. 
 
References 

1. M Seiersten, Sintef report STF28F93051 (1993). 
N. Dupin, Private communication, unpublished work. 

2. N. Dupin, Thesis, LTPCM, France, 1995. 
I. Ansara, N. Dupin, H.L. Lukas, B. Sundman: J. Alloys Compds, 247 (1-2) (1997) 20-30. 

3. N. Dupin, Private communication, unpublished work. 
4. N. Dupin, Private communication, unpublished work. 
5. N. Dupin, Private communication, unpublished work. 
6. N. Dupin, Private communication, unpublished work. 
7. C. Y. Cui, Y. F. Gu, D. H. Ping and H. Harada: Met. Mat. Trans. A, 40 (2009) 282-291. 
8. Experimental Data (various sources). 
9. Experimental Data Superalloys (2007). 
10. S. T. Wlodek, M. Kelly and D. Alden: Superalloys, (1992) 467-476. 
11. C. K. Sudbrack, T. D. Ziebell, R. D. Noebe and D. N. Seidman, Acta Materialia, 56 (2008) 448-463. 
12. L. Fang, Y. Wang, F. Xiao, Z. Tao, K. Mukai, Mater. Sci. Eng. B 132 (2006) 164-169. 
13. S. Raju, K. Sivasubramanian, R. Divakar, G. Panneerselvam, A. Banerjee and M. Antony, J. Nucl. 

Mater. 325 (2004) 18-25. 
14. M. Nathal, R. Mackay and R. Garlick: Mater. Sci. Eng. 75 (1985) 195-205. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
TCNI5 

 
Thermo-Calc Software AB  Phone: +46 8 545 959 30 
Norra Stationsgatan 93, Plan 5  Fax: +46 8 673 37 18 
SE-113 64 Stockholm www.thermocalc.com e-mail: info@thermocalc.se 

Thermo-Calc Software 

List of all phases included in TCNI5. 
 
LIQUID                  
FCC_L12#1 (Austenite/γ)  
FCC_L12#2 (γ’)  
FCC_L12#3 (carbonitride) 
BCC_B2#1 (disordered 
BCC)                    
BCC_B2#2 (ordered BCC)      
NI3TI_D024 (Eta)                
NI3TA_D0A (Delta) 
BCT_D022 (γ’’) 
HCP_A3 
DIAMOND_A4                
BETA_RHOMBO_B             
GRAPHITE 
D019_HCP 
C14_LAVES                 
MU_PHASE 
SIGMA                    
R_PHASE                   
P_PHASE                   
CHI_A12 
MONI_DELTA                
NISI_B31                  
MC_ETA 
MC_SHP                    
M23C6                     
CEMENTITE 
M12C                      
M3C2                      
M6C 
M7C3                      
TAU                       
MB_B33 
MB2_C32                   
M3B2                      
M2B_TETR 
ALPT                      
ALTI_L10                  
NIZR 
ALZR                      
ALPHA_B19                 
B11 
AL2PT                     
C15_LAVES                 
C36_LAVES 
NI2TA                     
NI2V                      
C16_THETA 

NITI2                     
REZR2                     
CO3M 
ALTI3_DO19                
AL3ZR                     
MZR3_E1A 
H_L21                     
G_PHASE                   
AL21PD8 
AL2PD5                    
AL3PD                     
AL3PD2 
AL3PD5                    
AL4PD                     
ALPD2 
AL21PT5                   
AL21PT8                   
AL3PT2 
AL3PT5                    
ALPT2                     
AL2ZR3 
AL3ZR4                    
AL3ZR2                    
AL3NI2 
AL12W                     
AL4W                      
HF2PD 
HF3PD4                    
HFPD2                     
BPD3 
BPD5                      
BPD6                      
B2PD5 
BPT3                      
BPT2                      
B2PT3 
MONI4_BETA                
AL5W                      
NI7ZR2 
NI11ZR9                   
NI10ZR7                   
NI5ZR 
PD21SI4                   
PD5SI                     
PD14SI3 
PD9SI2                    
PD15SI4                   
PD3SI 

PD39SI20                  
PD19SI10                  
ALPHA_PD2SI 
BETA_PD2SI                
PD2TA                     
PD2TI 
PD3TI2                    
PD5TI3                    
PD11ZR9 
PD4ZR3                    
PDZRM                     
PDZR_ALPHA 
PDZR_BETA                 
PTSI                      
PT6SI5 
ALPHA_PT2SI               
BETA_PT2SI                
ALPHA_PT17SI8 
BETA_PT17SI8              
PT5SI2                    
BETA_PT3SI 
ALPHA_PT3SI               
PT25SI7                   
PT2TA 
PT3TA                     
PT3TI4                    
PT8TI 
PT4ZR3                    
PT4ZR                     
PT3ZR5 
PT10ZR7                   
HF8NI21                   
AL13FE4 
NI8TA                     
CO7M2                     
W3COC 
ALM3C_E21                 
AL4C3                     
BM 
COB                       
MOB                       
BW_ALPHA 
BW_BETA                   
CR2B_ORTH                 
MOCOB 
NI3B_D011                 
RE3B                      
B4TA3_D7B 
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B5W2_X                    
RE7B3                     
D5A_M3B2 
W2COB2                    
CR5B3                     
V5B6 
Z_PHASE                   
FE4N_LP1                  
FECN_CHI 
PI                        
ALN_B4                    
SI3N4 
BN_B4                     
TI2N_C4                   
TAN_EPS 
TI3N2                     
TI4N3                     
ALNTI2 
ALNTI3                    
AL2N2TI3                  
M5SI3_D88 
W5SI3_D8M                 
TA5SI3_D8L                
ZR5SI4 
CR3SI_A15                 
M3SI1                     
CO2SI_C23 
MSI_B27                   
FESI_B20                  
CRSI2_C40 
MOSI2_C11B                
ZRSI2_C49                 
TISI2_C54 
MSI2_C1                   
M3SI2_D5A                 
NI31SI12 
CR3NI5SI2                 
GAS                     
ALB12_ALPHA 
AL13CO4                   
AL3CO                     
AL5CO2_D811 
AL9CO2                    
AL11CR2                   
AL13CR2 
AL4CR                     
AL8CR5_H                  
AL8CR5_L 
AL9CR4_H                  
AL9CR4_L                  

ALCR2 
AL2FE                     
AL5FE2                    
AL5FE4 
AL63MO37                  
AL8MO3                    
ALMO 
AL3NI1                    
AL3NI5                    
AL11RE4 
AL4RE                     
AL6RE                     
ALRE2 
ALRE                      
TAAL                      
TAAL2  
AL11TI5                   
AL2TI                     
AL10V 
AL7V                      
AL23V4                    
AL8V5 
AL77W23                   
AL7W3                     
AL2W 
ALZR2                     
AL3ZR5                    
AL4ZR5 
B4C                       
CRB4                      
D0I_MO2B5 
MOB4                      
NI4B3                     
REB2 
B3SI                      
B6SI                      
BNSI 
V2B3                      
B9W2                      
B12ZR 
SIC                       
V3C2                      
CO7HF 
CO3SI                     
CO3V                      
CO11ZR2 
FE2SI                     
FESI2_H                   
FESI2_L 
HFNI3_ALPHA               

HFNI3_BETA                
HF3NI7 
HFNI_ALPHA                
HFRE                      
NI3SI_MONOCL 
NI3SI_ORTHO               
NI3SI2                    
NI2SI_TETA 
RE2SI                     
RESI2_C11B                
SI5V6 
CO3AL2B5                  
ALCR2B2                   
ALCR3B4 
ALBMO                     
NI5ALB4                   
NI8ALB11 
ALCCR2                    
AL4SIC4                   
AL8SIC7 
ALFESI_ALPHA              
ALFESI_BETA               
ALFESI_GAMMA 
ALFESI_DELTA              
ALFESI_TAU1               
ALFESI_TAU3 
RECOB                     
RE5CO2B4                  
RE3CO3B2 
NI3CR2B6                  
NICR3B6                   
FEWB 
MO3NI10B11                
NI6SI2B                   
NI4SI2B 
FE8SI2C                   
TI3SIC2                   
CRNBSI 
M11SI8                    
M6SI5                     
CR2NI2SI 
M4SI3                     
CFC2_FENBZR               
NB15NI56TI29 
NB8NI9TI3                 
NB5NI75TI20               
NB13NI75TI12 
NB15NI80TI5 
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LIQUID 
   CONSTITUENTS: 
AL,AL1N1,B,C,CO,CR,FE,HF,MO,N,NB,NI,PD,PT,RE,SI,TA,TI,V,W,ZR 
 
AL10V 
 2 SUBLATTICES, SITES  10:  1 
   CONSTITUENTS: AL : V 
 
AL11CR2 
 3 SUBLATTICES, SITES  10:  1:  2 
   CONSTITUENTS: AL : AL : CR 
 
AL11RE4 
 2 SUBLATTICES, SITES  11:  4 
   CONSTITUENTS: AL : RE 
 
AL11TI5 
 2 SUBLATTICES, SITES  17:  8 
   CONSTITUENTS: AL : TI 
 
AL12W 
2 SUBLATTICES, SITES  12:  1 
   CONSTITUENTS: AL : MO,RE,W 
 
AL13CO4 
 2 SUBLATTICES, SITES  13:  4 
   CONSTITUENTS: AL : CO 
 
AL13CR2 
 2 SUBLATTICES, SITES  13:  2 
   CONSTITUENTS: AL : CR 
 
AL13FE4 
3 SUBLATTICES, SITES  .6275:  .235:  .1375 
   CONSTITUENTS: AL : FE : AL,SI,VA 
 
AL21PD8 
 2 SUBLATTICES, SITES  21:  8 
   CONSTITUENTS: AL : PD 
 
AL21PT5 
 2 SUBLATTICES, SITES  .8077:  .1923 
   CONSTITUENTS: AL : PT 
 
AL21PT8 
 2 SUBLATTICES, SITES  .7241:  .2759 
   CONSTITUENTS: AL : PT 
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AL23V4 
 2 SUBLATTICES, SITES  23:  4 
   CONSTITUENTS: AL : V 
 
AL2FE 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL : FE 
 
AL2N2TI3 
 3 SUBLATTICES, SITES  2:  2:  3 
   CONSTITUENTS: AL : N : TI 
 
AL2PD5 
2 SUBLATTICES, SITES  2:  5 
   CONSTITUENTS: AL : AL,PD 
 
AL2PT 
 2 SUBLATTICES, SITES  .66667:  .33333 
   CONSTITUENTS: AL : PT 
 
AL2TI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL : TI 
 
AL2W 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL : W 
 
AL2ZR3 
2 SUBLATTICES, SITES  2:  3 
   CONSTITUENTS: AL : HF,ZR 
 
AL3CO 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: AL : CO 
 
AL3NI1 
 2 SUBLATTICES, SITES  .75:  .25 
   CONSTITUENTS: AL : NI 
 
AL3NI2 
3 SUBLATTICES, SITES  3:  2:  1 
   CONSTITUENTS: AL,SI : AL,NI,PT : NI,VA 
 
AL3NI5 
 2 SUBLATTICES, SITES  .375:  .625 
   CONSTITUENTS: AL : NI 
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AL3PD 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: AL : PD 
 
AL3PD2 
2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: AL,PD : AL,PD 
 
AL3PD5 
 2 SUBLATTICES, SITES  3:  5 
   CONSTITUENTS: AL : PD 
 
AL3PT2 
 2 SUBLATTICES, SITES  .6:  .4 
   CONSTITUENTS: AL : PT 
 
AL3PT5 
 2 SUBLATTICES, SITES  .375:  .625 
   CONSTITUENTS: AL : PT 
 
AL3ZR 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: AL : HF,ZR 
 
AL3ZR2 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: AL : HF,ZR 
 
AL3ZR4 
 2 SUBLATTICES, SITES  3:  4 
   CONSTITUENTS: AL : HF,ZR 
 
AL3ZR5 
 2 SUBLATTICES, SITES  3:  5 
   CONSTITUENTS: AL : ZR 
 
AL4C3 
 2 SUBLATTICES, SITES  4:  3 
   CONSTITUENTS: AL,SI : C 
 
AL4CR 
 2 SUBLATTICES, SITES  4:  1 
   CONSTITUENTS: AL : CR 
 
AL4PD 
 2 SUBLATTICES, SITES  4:  1 
   CONSTITUENTS: AL : PD 
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AL4RE 
 2 SUBLATTICES, SITES  4:  1 
   CONSTITUENTS: AL : RE 
 
AL4SIC4 
 3 SUBLATTICES, SITES  4:  1:  4 
   CONSTITUENTS: AL : SI : C 
 
AL4W 
 2 SUBLATTICES, SITES  4:  1 
   CONSTITUENTS: AL : MO,W 
 
AL4ZR5 
 2 SUBLATTICES, SITES  4:  5 
   CONSTITUENTS: AL : ZR 
 
AL5CO2_D811 
 2 SUBLATTICES, SITES  5:  2 
   CONSTITUENTS: AL : CO 
 
AL5FE2 
 2 SUBLATTICES, SITES  5:  2 
   CONSTITUENTS: AL : FE 
 
AL5FE4 
   CONSTITUENTS: AL,FE 
 
AL5W 
 2 SUBLATTICES, SITES  5:  1 
   CONSTITUENTS: AL : MO,W 
 
AL63MO37 
 2 SUBLATTICES, SITES  63:  37 
   CONSTITUENTS: AL : MO 
 
AL6RE 
 2 SUBLATTICES, SITES  6:  1 
   CONSTITUENTS: AL : RE 
 
AL77W23 
 2 SUBLATTICES, SITES  77:  23 
   CONSTITUENTS: AL : W 
 
AL7V 
 2 SUBLATTICES, SITES  7:  1 
   CONSTITUENTS: AL : V 
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AL7W3 
 2 SUBLATTICES, SITES  7:  3 
   CONSTITUENTS: AL : W 
 
AL8CR5_H 
 2 SUBLATTICES, SITES  8:  5 
   CONSTITUENTS: AL : CR 
 
AL8CR5_L 
 2 SUBLATTICES, SITES  8:  5 
   CONSTITUENTS: AL : CR 
 
AL8MO3 
 2 SUBLATTICES, SITES  8:  3 
   CONSTITUENTS: AL : MO 
 
AL8SIC7 
 3 SUBLATTICES, SITES  8:  1:  7 
   CONSTITUENTS: AL : SI : C 
 
AL8V5 
 2 SUBLATTICES, SITES  8:  5 
   CONSTITUENTS: AL : V 
 
AL9CO2 
 2 SUBLATTICES, SITES  9:  2 
   CONSTITUENTS: AL : CO 
 
AL9CR4_H 
 2 SUBLATTICES, SITES  9:  4 
   CONSTITUENTS: AL : CR 
 
AL9CR4_L 
 2 SUBLATTICES, SITES  9:  4 
   CONSTITUENTS: AL : CR 
 
ALB12_ALPHA 
 2 SUBLATTICES, SITES  1:  12 
   CONSTITUENTS: AL : B 
 
ALBMO 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: AL : B : MO 
 
ALCCR2 
 3 SUBLATTICES, SITES  1:  1:  2 
   CONSTITUENTS: AL : C : CR 
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ALCR2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: AL : CR 
 
ALCR2B2 
 3 SUBLATTICES, SITES  1:  2:  2 
   CONSTITUENTS: AL : CR : B 
 
ALCR3B4 
 3 SUBLATTICES, SITES  1:  3:  4 
   CONSTITUENTS: AL : CR : B 
 
ALFESI_ALPHA 
 4 SUBLATTICES, SITES  .6612:  .19:  .0496:  .0992 
   CONSTITUENTS: AL : FE : SI : AL,SI 
 
ALFESI_BETA 
 3 SUBLATTICES, SITES  14:  3:  3 
   CONSTITUENTS: AL : FE : SI 
 
ALFESI_DELTA 
 3 SUBLATTICES, SITES  .55:  .15:  .3 
   CONSTITUENTS: AL : FE : SI 
 
ALFESI_GAMMA 
 3 SUBLATTICES, SITES  3:  1:  1 
   CONSTITUENTS: AL : FE : SI 
 
ALFESI_TAU1 
 3 SUBLATTICES, SITES  2:  2:  1 
   CONSTITUENTS: AL : FE : SI 
 
ALFESI_TAU3 
 3 SUBLATTICES, SITES  2:  1:  1 
   CONSTITUENTS: AL : FE : SI 
 
ALM3C_E21 
 3 SUBLATTICES, SITES  1:  3:  1 
   CONSTITUENTS: AL : CO,FE : C 
 
ALMO 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: AL,MO : AL,MO 
 
ALNTI2 
 3 SUBLATTICES, SITES  1:  1:  2 
   CONSTITUENTS: AL : N : TI 
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ALNTI3 
 3 SUBLATTICES, SITES  1:  1:  3 
   CONSTITUENTS: AL : N : TI 
 
ALN_B4 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: AL : N 
 
ALPD2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: AL,NI,PD : AL,NI,PD 
 
ALPHA_B19 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: NB,PD,PT,TI,V,ZR : NB,PD,PT,TI,V,ZR 
 
ALPHA_PD2SI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PD,SI : SI 
 
ALPHA_PT17SI8 
 2 SUBLATTICES, SITES  17:  8 
   CONSTITUENTS: PT : SI 
 
ALPHA_PT2SI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PT : SI 
 
ALPHA_PT3SI 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: PT : SI 
 
ALPT 
 2 SUBLATTICES, SITES  .5:  .5 
   CONSTITUENTS: AL : PT 
 
ALPT2 
 2 SUBLATTICES, SITES  .33333:  .66667 
   CONSTITUENTS: AL : PT 
 
ALRE 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: AL : RE 
 
ALRE2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: AL : RE 
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ALTI3_DO19 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: AL,CR,MO,NI,TA,TI,W : AL,CR,MO,NI,TA,TI,W 
 
ALTI_L10 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: AL,CR,MO,TA,TI,W : AL,CR,MO,TA,TI,W 
 
ALZR 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: AL : HF,ZR 
 
ALZR2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: AL : ZR 
 
B11 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: PD : TA 
 
B12ZR 
 2 SUBLATTICES, SITES  12:  1 
   CONSTITUENTS: B : ZR 
 
B2PD5 
 2 SUBLATTICES, SITES  2:  5 
   CONSTITUENTS: B : PD 
 
B2PT3 
 2 SUBLATTICES, SITES  2:  3 
   CONSTITUENTS: B : PT 
 
B3SI 
 3 SUBLATTICES, SITES  6:  2:  6 
   CONSTITUENTS: B : SI : B,SI 
 
B4C 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: B11C,B12 : B2,C2B,CB2 
 
B4TA3_D7B 
 2 SUBLATTICES, SITES  4:  3 
   CONSTITUENTS: B : CR,HF,NB,TA,TI,V 
 
B5W2_X 
 2 SUBLATTICES, SITES  5:  2 
   CONSTITUENTS: B,C,VA : W 
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B6SI 
 3 SUBLATTICES, SITES  210:  23:  48 
   CONSTITUENTS: B : SI : B,SI 
 
B9W2 
 2 SUBLATTICES, SITES  9:  2 
   CONSTITUENTS: B : W 
 
BCC_A2 
 THIS PHASE IS THE DISORDERED PART OF BCC_B2 
2 SUBLATTICES, SITES  1:  3 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,VA,W,ZR : B,C, 
   N,VA 
 
BCC_B2 
 THIS PHASE HAS A DISORDERED CONTRIBUTION FROM BCC_A2 
3 SUBLATTICES, SITES  .5:  .5:  3 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,VA,W,ZR : AL, 
   CO,CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,VA,W,ZR : B,C,N,VA 
 
BCT_D022 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: AL,CR,FE,MO,NI,PD,PT,TI,V : AL,CR,MO,NB,NI,PD,PT,SI,TA,TI,V 
 
BETA_PD2SI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PD,SI : SI 
 
BETA_PT17SI8 
 2 SUBLATTICES, SITES  17:  8 
   CONSTITUENTS: PT : SI 
 
BETA_PT2SI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PT : SI 
 
BETA_PT3SI 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: PT : SI 
 
BETA_RHOMBO_B 
 2 SUBLATTICES, SITES  93:  12 
   CONSTITUENTS: B : B,C,SI 
 
BM 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: B : CR,FE,HF,MO,TI 
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BNSI 
 3 SUBLATTICES, SITES  61:  1:  8 
   CONSTITUENTS: B : SI : B,SI 
 
BN_B4 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: B : N 
 
BPD3 
 2 SUBLATTICES, SITES  1:  3 
   CONSTITUENTS: B : PD 
 
BPD5 
 2 SUBLATTICES, SITES  1:  5 
   CONSTITUENTS: B : PD 
 
BPD6 
 2 SUBLATTICES, SITES  1:  6 
   CONSTITUENTS: B : PD 
 
BPT2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: B : PT 
 
BPT3 
 2 SUBLATTICES, SITES  1:  3 
   CONSTITUENTS: B : PT 
 
BW_ALPHA 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: B,C,VA : W 
 
BW_BETA 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: B,C,VA : W 
 
C14_LAVES 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,RE,SI,TA,TI,W,ZR : AL,CO,CR,FE,HF, 
   MO,NB,NI,RE,SI,TA,TI,W,ZR 
 
C15_LAVES 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,RE,SI,TA,TI,V,W,ZR : AL,CO,CR,FE, 
   HF,MO,NB,NI,RE,SI,TA,TI,V,W,ZR 
 
C16_THETA 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: HF,MO,NB,TA,TI,W,ZR : AL,CO,CR,FE,NI,SI 
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C36_LAVES 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,TA,TI,W,ZR : AL,CO,CR,FE,HF,MO,NB, 
   NI,TA,TI,W,ZR 
 
CEMENTITE 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: CO,CR,FE,MO,NI,V,W : C,N 
 
CFC2_FENBZR 
 3 SUBLATTICES, SITES  2:  1:  3 
   CONSTITUENTS: FE,NB,ZR : NB,ZR : NB,ZR 
 
CHI_A12 
 3 SUBLATTICES, SITES  24:  10:  24 
   CONSTITUENTS: CR,FE,NI,RE : AL,CR,HF,MO,NB,TA,TI,W,ZR : CR,FE,MO,NB,NI, 
   RE,TA,W 
 
CO11ZR2 
 2 SUBLATTICES, SITES  11:  2 
   CONSTITUENTS: CO : ZR 
 
CO2SI_C23 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: CO,CR,FE,NI,TI : SI 
 
CO3AL2B5 
 3 SUBLATTICES, SITES  3:  2:  5 
   CONSTITUENTS: CO : AL : B 
 
CO3M 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: CO,NI : MO,NB,TA,TI,W 
 
CO3SI 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: CO : SI 
 
CO3V 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: CO,V : CO,V 
 
CO7HF 
 2 SUBLATTICES, SITES  7:  1 
   CONSTITUENTS: CO : HF 
 
CO7M2 
 2 SUBLATTICES, SITES  7:  2 
   CONSTITUENTS: CO : NB,TA 
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COB 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: CO,RE : B 
 
CR2B_ORTH 
 2 SUBLATTICES, SITES  .666667:  .333333 
   CONSTITUENTS: CR,FE,MO,RE : B 
 
CR2NI2SI 
 3 SUBLATTICES, SITES  5:  5:  3 
   CONSTITUENTS: CR : NI : SI 
 
CR3NI5SI2 
 4 SUBLATTICES, SITES  3:  5:  2:  1 
   CONSTITUENTS: CR : NI : SI : C,VA 
 
CR3SI_A15 
 3 SUBLATTICES, SITES  3:  1:  3 
   CONSTITUENTS: CR,FE,MO,NB,NI,PD,PT,RE,SI,TA,TI,V : AL,CO,CR,NB,NI,PD,PT, 
   SI,TA,TI,V : C,VA 
 
CR5B3 
 2 SUBLATTICES, SITES  .625:  .375 
   CONSTITUENTS: CR,MO : B 
 
CRB4 
 2 SUBLATTICES, SITES  .2:  .8 
   CONSTITUENTS: CR : B 
 
CRNBSI 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: CR : NB : SI 
 
CRSI2_C40 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: CR,HF,MO,NB,SI,TA,V : AL,CR,SI 
 
D019_HCP 
 3 SUBLATTICES, SITES  .75:  .25:  1 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,RE,SI,TA,TI,W,ZR : AL,CO,CR,FE,HF, 
   MO,NB,NI,RE,SI,TA,TI,W,ZR : VA 
 
D0I_MO2B5 
 2 SUBLATTICES, SITES  .32:  .68 
   CONSTITUENTS: MO : B 
 
D5A_M3B2 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: FE,HF,MO,NB,TA,V : B 
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DIAMOND_A4 
   CONSTITUENTS: B,C,SI 
 
DIS_MU 
 THIS PHASE IS THE DISORDERED PART OF MU_PHASE 
   CONSTITUENTS: AL,CO,CR,FE,MO,NB,NI,RE,TA,W 
 
DIS_SIG 
 THIS PHASE IS THE DISORDERED PART OF SIGMA 
   CONSTITUENTS: AL,CO,CR,FE,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W 
 
FCC_A1 
 THIS PHASE IS THE DISORDERED PART OF FCC_L12 
2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W,ZR : B,C,N,VA 
 
FCC_L12 
 THIS PHASE HAS A DISORDERED CONTRIBUTION FROM FCC_A1 
3 SUBLATTICES, SITES  .75:  .25:  1 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W,ZR : AL,CO, 
   CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W,ZR : B,C,N,VA 
 
FE2SI 
 2 SUBLATTICES, SITES  .666667:  .333333 
   CONSTITUENTS: FE : SI 
 
FE4N_LP1 
 2 SUBLATTICES, SITES  4:  1 
   CONSTITUENTS: CO,FE,NI : N 
 
FE8SI2C 
 3 SUBLATTICES, SITES  8:  2:  1 
   CONSTITUENTS: FE : SI : C 
 
FECN_CHI 
 2 SUBLATTICES, SITES  2.2:  1 
   CONSTITUENTS: FE : N 
 
FESI2_H 
 2 SUBLATTICES, SITES  .3:  .7 
   CONSTITUENTS: FE : SI 
 
FESI2_L 
 2 SUBLATTICES, SITES  .333333:  .666667 
   CONSTITUENTS: FE : SI 
 
FESI_B20 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: CO,CR,FE,NI,RE : AL,SI 
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FEWB 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: FE : W : B 
 
GRAPHITE 
   CONSTITUENTS: B,C 
 
G_PHASE 
 3 SUBLATTICES, SITES  16:  6:  7 
   CONSTITUENTS: AL,CO,FE,NI,TI : HF,NB,TI,ZR : CO,FE,NI,SI 
 
HCP_A3 
2 SUBLATTICES, SITES  1:  .5 
   CONSTITUENTS: AL,CO,CR,FE,HF,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W,ZR : B,C,N,VA 
 
HF2PD 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: HF : PD 
 
HF3NI7 
 2 SUBLATTICES, SITES  .3:  .7 
   CONSTITUENTS: HF : NI 
 
HF3PD4 
 2 SUBLATTICES, SITES  3:  4 
   CONSTITUENTS: HF : PD 
 
HF8NI21 
 2 SUBLATTICES, SITES  8:  21 
   CONSTITUENTS: HF,ZR : NI 
 
HFNI3_ALPHA 
 2 SUBLATTICES, SITES  .25:  .75 
   CONSTITUENTS: HF : NI 
 
HFNI3_BETA 
 2 SUBLATTICES, SITES  .25:  .75 
   CONSTITUENTS: HF : NI 
 
HFNI_ALPHA 
 2 SUBLATTICES, SITES  .5:  .5 
   CONSTITUENTS: HF : NI 
 
HFPD2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: HF : PD 
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HFRE 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: HF : RE 
 
H_L21 
 3 SUBLATTICES, SITES  .5:  .5:  1 
   CONSTITUENTS: AL,NI,TI : AL,HF,NB,NI,TA,TI,ZR : CO,NI,VA 
M11SI8 
 2 SUBLATTICES, SITES  11:  8 
   CONSTITUENTS: CR,NB : SI 
 
M12C 
 3 SUBLATTICES, SITES  6:  6:  1 
   CONSTITUENTS: CO,NI : MO,W : C 
 
M23C6 
 3 SUBLATTICES, SITES  20:  3:  6 
   CONSTITUENTS: CO,CR,FE,NI,RE,V : CO,CR,FE,MO,NI,RE,V,W : C 
 
M2B_TETR 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: AL,CO,CR,FE,MO,NB,NI,RE,TA,W : B 
 
M3B2 
 3 SUBLATTICES, SITES  .4:  .2:  .4 
   CONSTITUENTS: CR,FE,MO,NI,W : CR,FE,NI : B 
 
M3C2 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: CR,MO,V,W : C 
 
M3SI1 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: HF,NB,TA,TI,ZR : SI 
 
M3SI2_D5A 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: HF,NB,ZR : SI 
 
M4SI3 
 2 SUBLATTICES, SITES  4:  3 
   CONSTITUENTS: CR,NI : SI 
 
M5SI3_D88 
 4 SUBLATTICES, SITES  2:  3:  3:  1 
   CONSTITUENTS: CR,FE,HF,MO,NB,SI,TI,ZR : CR,SI,TI : CR,FE,HF,MO,NB,TI,ZR 
   : C,VA 
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M6C 
 4 SUBLATTICES, SITES  2:  2:  2:  1 
   CONSTITUENTS: CO,FE,NI : MO,NB,TA,W : CO,CR,FE,MO,NB,NI,TA,V,W : C 
 
M6SI5 
 2 SUBLATTICES, SITES  6:  5 
   CONSTITUENTS: CR,NB : SI 
 
M7C3 
 2 SUBLATTICES, SITES  7:  3 
   CONSTITUENTS: CO,CR,FE,MO,NI,RE,V,W : C 
 
MB2_C32 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: B : AL,CR,HF,MO,NB,TA,TI,V,ZR 
 
MB_B33 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: CR,FE,HF,MO,NB,NI,TA,TI,V : B 
 
MC_ETA 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: MO,V,W : C,VA 
 
MC_SHP 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: MO,W : C,N 
 
MO3NI10B11 
 3 SUBLATTICES, SITES  3:  10:  11 
   CONSTITUENTS: MO : NI : B 
 
MOB 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: CR,FE,MO : B 
 
MOB4 
 2 SUBLATTICES, SITES  .2:  .8 
   CONSTITUENTS: MO : B 
 
MOCOB 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: MO,W : CO : B 
 
MONI4_BETA 
 2 SUBLATTICES, SITES  1:  4 
   CONSTITUENTS: MO,W : NI 
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MONI_DELTA 
 3 SUBLATTICES, SITES  24:  20:  12 
   CONSTITUENTS: CO,CR,FE,NI,RE : CO,CR,FE,MO,NI,RE,W : MO,W 
 
MOSI2_C11B 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: MO,PD,W : AL,SI,TI 
 
MSI2_C1 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: CO,NI : AL,SI 
 
MSI_B27 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: HF,NB,TI,ZR : SI 
 
MU_PHASE 
 THIS PHASE HAS A DISORDERED CONTRIBUTION FROM DIS_MU 
 4 SUBLATTICES, SITES  1:  2:  6:  4 
   CONSTITUENTS: AL,CO,CR,FE,MO,NB,NI,RE,TA,W : AL,CO,CR,FE,MO,NB,NI,RE,TA, 
   W : AL,CO,CR,FE,MO,NB,NI,RE,TA,W : AL,CO,CR,FE,MO,NB,NI,RE,TA,W 
 
MZR3_E1A 
 2 SUBLATTICES, SITES  1:  3 
   CONSTITUENTS: CO,FE : ZR 
 
NB13NI75TI12 
 3 SUBLATTICES, SITES  .13:  .75:  .12 
   CONSTITUENTS: NB : NI : TI 
 
NB15NI56TI29 
 3 SUBLATTICES, SITES  .15:  .56:  .29 
   CONSTITUENTS: NB : NI : TI 
 
NB15NI80TI5 
 3 SUBLATTICES, SITES  .15:  .8:  .05 
   CONSTITUENTS: NB : NI : TI 
 
NB5NI75TI20 
 3 SUBLATTICES, SITES  .05:  .75:  .2 
   CONSTITUENTS: NB : NI : TI 
 
NB8NI9TI3 
 3 SUBLATTICES, SITES  .4:  .45:  .15 
   CONSTITUENTS: NB : NI : TI 
 
NI10ZR7 
 2 SUBLATTICES, SITES  23:  17 
   CONSTITUENTS: NI : HF,ZR 
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NI11ZR9 
 2 SUBLATTICES, SITES  11:  9 
   CONSTITUENTS: NI : HF,ZR 
 
NI2SI_TETA 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: NI : NI,VA : AL,SI 
 
NI2TA 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: CO,NI : TA 
 
NI2V 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: NI,PD,PT : NB,TA,V 
 
NI31SI12 
 2 SUBLATTICES, SITES  5:  2 
   CONSTITUENTS: CO,CR,FE,NI : SI 
 
NI3B_D011 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: CO,CR,FE,MO,NI : B 
 
NI3CR2B6 
 3 SUBLATTICES, SITES  3:  2:  6 
   CONSTITUENTS: NI : CR : B 
 
NI3SI2 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: NI : SI 
 
NI3SI_MONOCL 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: NI : SI 
 
NI3SI_ORTHO 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: NI : SI 
 
NI3TA_D0A 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: AL,CO,CR,FE,NB,NI,PT : AL,FE,MO,NB,NI,PT,TA,TI,V,W 
 
NI3TI_D024 
 2 SUBLATTICES, SITES  .75:  .25 
   CONSTITUENTS: AL,CO,CR,FE,HF,NI,PD,PT,TA,TI,W,ZR : AL,CR,HF,MO,NB,NI,PD, 
   PT,SI,TA,TI,W,ZR 
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NI4B3 
 2 SUBLATTICES, SITES  .571429:  .428571 
   CONSTITUENTS: NI : B 
 
NI4SI2B 
 3 SUBLATTICES, SITES  4.29:  2:  1.43 
   CONSTITUENTS: NI : SI : B 
 
NI5ALB4 
 3 SUBLATTICES, SITES  5:  1:  4 
   CONSTITUENTS: NI : AL : B 
 
NI5ZR 
 2 SUBLATTICES, SITES  5:  1 
   CONSTITUENTS: NI : HF,ZR 
 
NI6SI2B 
 3 SUBLATTICES, SITES  6:  2:  1 
   CONSTITUENTS: NI : SI : B 
 
NI7ZR2 
 2 SUBLATTICES, SITES  7:  2 
   CONSTITUENTS: AL,CO,CR,NI : HF,ZR 
 
NI8ALB11 
 3 SUBLATTICES, SITES  8:  1:  11 
   CONSTITUENTS: NI : AL : B 
 
NI8TA 
 2 SUBLATTICES, SITES  8:  1 
   CONSTITUENTS: NI : NB,TA 
 
NICR3B6 
 3 SUBLATTICES, SITES  .1:  .3:  .6 
   CONSTITUENTS: NI : CR : B 
 
NISI_B31 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: NI,PD : SI 
 
NITI2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: CO,CR,FE,NI,RE,TI : AL,CR,HF,NI,TA,TI,ZR 
 
NIZR 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: NI : TI,ZR 
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PD11ZR9 
 2 SUBLATTICES, SITES  11:  9 
   CONSTITUENTS: PD : ZR 
 
PD14SI3 
 2 SUBLATTICES, SITES  14:  3 
   CONSTITUENTS: PD : SI 
 
PD15SI4 
 2 SUBLATTICES, SITES  15:  4 
   CONSTITUENTS: PD : SI 
 
PD19SI10 
 2 SUBLATTICES, SITES  19:  10 
   CONSTITUENTS: PD : SI 
 
PD21SI4 
 2 SUBLATTICES, SITES  21:  4 
   CONSTITUENTS: PD,SI : SI 
 
PD2TA 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PD : TA 
 
PD2TI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PD : TI 
 
PD39SI20 
 2 SUBLATTICES, SITES  39:  20 
   CONSTITUENTS: PD : SI 
 
PD3SI 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: PD : SI 
 
PD3TI2 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: PD : TI 
 
PD4ZR3 
 2 SUBLATTICES, SITES  4:  3 
   CONSTITUENTS: PD : ZR 
 
PD5SI 
 2 SUBLATTICES, SITES  5:  1 
   CONSTITUENTS: PD : SI 
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PD5TI3 
 2 SUBLATTICES, SITES  5:  3 
   CONSTITUENTS: PD : TI 
 
PD9SI2 
 2 SUBLATTICES, SITES  9:  2 
   CONSTITUENTS: PD : SI 
 
PDZRM 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: PD : ZR : PD,ZR 
 
PDZR_ALPHA 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: PD : ZR 
 
PDZR_BETA 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: PD : ZR 
 
PI 
 3 SUBLATTICES, SITES  12.8:  7.2:  4 
   CONSTITUENTS: CR : FE,NI : N 
 
PT10ZR7 
 2 SUBLATTICES, SITES  10:  7 
   CONSTITUENTS: PT : ZR 
 
PT25SI7 
 2 SUBLATTICES, SITES  25:  7 
   CONSTITUENTS: PT : SI 
 
PT2TA 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: PT : TA 
 
PT3TA 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: PT : TA 
 
PT3TI4 
 2 SUBLATTICES, SITES  3:  4 
   CONSTITUENTS: PT : TI 
 
PT3ZR5 
 2 SUBLATTICES, SITES  3:  5 
   CONSTITUENTS: PT,ZR : PT,ZR 
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PT4ZR 
 2 SUBLATTICES, SITES  4:  1 
   CONSTITUENTS: PT,ZR : PT,ZR 
 
PT4ZR3 
 2 SUBLATTICES, SITES  4:  3 
   CONSTITUENTS: PT,ZR : PT,ZR 
 
PT5SI2 
 2 SUBLATTICES, SITES  5:  2 
   CONSTITUENTS: PT : SI 
 
PT6SI5 
 2 SUBLATTICES, SITES  6:  5 
   CONSTITUENTS: PT : SI 
 
PT8TI 
 2 SUBLATTICES, SITES  8:  1 
   CONSTITUENTS: PT : TI 
 
PTSI 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: PT : SI 
 
P_PHASE 
 3 SUBLATTICES, SITES  24:  20:  12 
   CONSTITUENTS: CR,FE,NI,RE : CR,FE,MO,NI,RE : MO 
 
RE2SI 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: RE : SI 
 
RE3B 
 2 SUBLATTICES, SITES  3:  1 
   CONSTITUENTS: CR,MO,RE,TA,W : B 
 
RE3CO3B2 
 3 SUBLATTICES, SITES  3:  3:  2 
   CONSTITUENTS: RE : CO : B 
 
RE5CO2B4 
 4 SUBLATTICES, SITES  4:  2:  1:  4 
   CONSTITUENTS: RE : CO,RE : CO : B 
 
RE7B3 
 3 SUBLATTICES, SITES  7:  3:  3 
   CONSTITUENTS: CO,CR,MO,NB,RE,TA,W : B : B,VA 
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REB2 
 3 SUBLATTICES, SITES  1:  2:  2 
   CONSTITUENTS: RE : B : B,VA 
 
RECOB 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: RE : CO : B 
 
RESI2_C11B 
 2 SUBLATTICES, SITES  .357:  .643 
   CONSTITUENTS: RE : SI 
 
REZR2 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: NI,RE : ZR 
 
R_PHASE 
 3 SUBLATTICES, SITES  27:  14:  12 
   CONSTITUENTS: CO,CR,FE,NI,RE : MO,W : CO,CR,FE,MO,NI,RE,W 
 
SI3N4 
 2 SUBLATTICES, SITES  3:  4 
   CONSTITUENTS: SI : N 
 
SI5V6 
 2 SUBLATTICES, SITES  5:  6 
   CONSTITUENTS: SI : V 
 
SIC 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: SI : C 
 
SIGMA 
 THIS PHASE HAS A DISORDERED CONTRIBUTION FROM DIS_SIG 
 3 SUBLATTICES, SITES  10:  4:  16 
   CONSTITUENTS: AL,CO,CR,FE,MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W : AL,CO,CR,FE, 
   MO,NB,NI,PD,PT,RE,SI,TA,TI,V,W : AL,CO,CR,FE,MO,NB,NI,PD,PT,RE,SI,TA,TI, 
   V,W 
 
TA5SI3_D8L 
 2 SUBLATTICES, SITES  5:  3 
   CONSTITUENTS: HF,NB,TA : AL,SI 
 
TAAL 
 2 SUBLATTICES, SITES  .51515:  .48485 
   CONSTITUENTS: TA : AL 
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TAAL2 
 2 SUBLATTICES, SITES  .35:  .65 
   CONSTITUENTS: TA : AL 
 
TAN_EPS 
 2 SUBLATTICES, SITES  1:  1 
   CONSTITUENTS: TA : N 
 
TAU 
 4 SUBLATTICES, SITES  20:  6:  6:  3 
   CONSTITUENTS: CO,HF,NI,RE : B : B,VA : AL,CR,HF,MO,RE,TA,TI,V,W,ZR 
TI2N_C4 
 2 SUBLATTICES, SITES  2:  1 
   CONSTITUENTS: TI : N 
 
TI3N2 
 2 SUBLATTICES, SITES  .71:  .29 
   CONSTITUENTS: TI : N 
 
TI3SIC2 
 3 SUBLATTICES, SITES  3:  1:  2 
   CONSTITUENTS: TI : SI : C 
 
TI4N3 
 2 SUBLATTICES, SITES  .685:  .315 
   CONSTITUENTS: TI : N 
 
TISI2_C54 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: MO,NB,TI : AL,SI 
 
V2B3 
 2 SUBLATTICES, SITES  .4:  .6 
   CONSTITUENTS: V : B 
 
V3C2 
 2 SUBLATTICES, SITES  3:  2 
   CONSTITUENTS: V : C 
 
V5B6 
 2 SUBLATTICES, SITES  5:  6 
   CONSTITUENTS: NB,V : B 
 
W2COB2 
 3 SUBLATTICES, SITES  2:  1:  2 
   CONSTITUENTS: MO,W : CO,NI : B 
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W3COC 
 3 SUBLATTICES, SITES  3:  1:  1 
   CONSTITUENTS: W : CO,NI : C 
 
W5SI3_D8M 
 3 SUBLATTICES, SITES  4:  1:  3 
   CONSTITUENTS: CR,FE,MO,NB,V,W : CR,FE,MO,NB,SI,V,W : AL,SI 
 
ZR5SI4 
 2 SUBLATTICES, SITES  5:  4 
   CONSTITUENTS: HF,NB,TI,ZR : SI 
 
ZRSI2_C49 
 2 SUBLATTICES, SITES  1:  2 
   CONSTITUENTS: HF,NB,ZR : SI 
 
Z_PHASE 
 3 SUBLATTICES, SITES  1:  1:  1 
   CONSTITUENTS: CR,FE : MO,NB,V : N,VA 
 
GAS 
   CONSTITUENTS: 
AL,AL1C1,AL1C2,AL1H1,AL1H1O1_ALOH,AL1H1O1_HALO,AL1H1O2,AL1H2,AL1H2O
2,AL1H3,AL1H3O3,AL1N1,AL1O1,AL1O2,AL2,AL2C2,AL2O1,AL2O2,AL2O3,AR,C,C1H1,
C1H1N1O1,C1H1N1_HCN,C1H1N1_HNC,C1H1O1,C1H1O2,C1H2,C1H2O1,C1H2O2_CIS,C
1H2O2_DIOXIRANE,C1H2O2_TRANS,C1H3,C1H3O1_CH2OH,C1H3O1_CH3O,C1H4,C1H
4O1,C1N1,C1N1O1,C1N1O1_NCO,C1N2_CNN,C1N2_NCN,C1O1,C1O2,C2,C2H1,C2H1N1,
C2H2,C2H2O1,C2H3,C2H4,C2H4O1_ACETALDEHYDE,C2H4O1_OXIRANE,C2H4O2_AC
ETICACID,C2H4O2_DIOXETANE,C2H4O3_123TRIOXOLANE,C2H4O3_124TRIOXOLAN
E,C2H5,C2H6,C2H6O1,C2H6O2,C2N1_CCN,C2N1_CNC,C2N2,C2O1,C3,C3H1,C3H1N1,C3
H4_1,C3H4_2,C3H6,C3H6O1,C3H6_2,C3H8,C3N1,C3O2,C4,C4H1,C4H10_1,C4H10_2,C4H2
,C4H4,C4H4_1_3,C4H6_1,C4H6_2,C4H6_3,C4H6_4,C4H6_5,C4H8,C4H8_1,C4H8_2,C4H8_
3,C4H8_4,C4H8_5,C4N1,C4N2,C5,C5H1N1,C5N1,C60,C6H6,C6H6O1,C6N1,C6N2,C9N1,H,
H1N1,H1N1O1,H1N1O2_CIS,H1N1O2_TRANS,H1N1O3,H1N3,H1O1,H1O2,H2,H2N1,H2N2
O2,H2N2_1_1N2H2,H2N2_CIS,H2N2_TRANS,H2O1,H2O2,H3N1,H3N1O1,H4N2,N,N1O1,N
1O2,N1O3,N2,N2O1,N2O3,N2O4,N2O5,N3,O,O2,O3 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


