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FTlite Database for FactSage 7.0 

The FTlite Database is designed for thermodynamic and phase equilibrium calculations involving Al 

alloys and Mg alloys using the FactSage 7.0 Thermochemical Software Package (and later versions).  

Calculations involving Ti alloys and Li-Na-K mixtures can also be performed but not to the extent as 

for Al- and Mg-alloys.  

 

Al Alloys 

Ag, Al, As, Au, B, Ba, Be, Bi, C, Ca, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, H, Hf, Hg, Ho, In, 

K, La, Li, Lu, Mg, Mn, N, Na, Nb, Nd, Ni, O,  P, Pb, Pr,  S, Sb, Sc, Si, Sm, Sn, Sr, Ta, Tb, Ti, Tm, 

V, W, Y, Yb, Zn, Zr 

Mg Alloys 

Ag, Al, B, Ba, Be, Bi, C, Ca, Ce, Cr, Cu, Dy, Er, Eu, Fe, Gd, Ge, H, Ho, In, K, La, Li, Lu, Mg, 

Mn, Na, Nd, Ni, Pb, Pr,  Sb, Sc, Si, Sm, Sn, Sr, Tb, Ti, Tm, V, Y, Yb, Zn, Zr 

Color codes 
Red     : Al or Mg 
Blue    : Major alloying elements (full optimisations of binary systems with Al and Mg and with several 

minor alloying elements, Al-Mg-Xx ternary systems evaluated, several quaternary systems 
included); 

Green :  Minor alloying elements (full optimisations of binary systems with Al and Mg); 
Black :   Optimized for the Al-Zz system and few Al-Xx-Zz and Al-Yy-Zz systems; 

 
Composition Ranges 

  
The database is intended to allow calculations over all ranges of composition, although the assessed 
data are often most reliable for light metal rich composition ranges (Al-rich and Mg-rich 
compositions).  The database can be used for Al alloys in the commercial series 1000, 2000, 3000, 
4000, 5000, 6000 and 7000, and for a wide range cast alloys.  Figure 1 gives the list of optimized 
binary subsystems with the red, blue and green elements given above. 
  

Temperature Ranges 

  
The database is generally valid for the temperature range of approximately room temperature to 
2200oC (please remember that kinetics effects can strongly affect phase relationships in alloys in 
general and in particular at low temperature), although for some alloys containing high melting point 
metals the data are reliable to still higher temperatures.   
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Figure 1:  Optimized binary systems (see also Table 4)     

  (quality:  green = top;  light green = good;  orange = estimated) 

 

Figure 2:  Optimized binary systems with minor elements (see also Table 4)  

  (quality:  green = top;  light green = good;  orange = estimated) 

A total of 781 binary systems have been evaluated, for most of them over the entire range of 

composition and for all stable phases.  A graphical display is given in Figure 1, for the major and minor 

alloying elements of Al- and Mg-alloys, and in Figure 2 for minor elements. For around 120 of these 

binary systems, only the liquid phase mixing parameters are stored (details are given in Table 4). 

Several dozens of ternary systems have been assessed, and important quaternary systems have also 

been evaluated. 

The database contains 200 solution phases and over 1400 pure compounds (with more than 1700 

stoichiometric phases counting allotropic forms).  Table 1a lists the important solutions for 
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calculations involving Al alloys, while Table 1B is for solutions in Mg-alloys.  Table 2 is a detailed list of 

all solutions.  Table 3 is a generic list of the pure compounds and their associated phases. 
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Table 1a:  Important phases in Al alloys present in the FTlite Database 

Common names 

FTlite 

Struktur-
bericht 

Pearson 
Space Group 

(index) 

Soln-
Nickname 

or 

CMPD* 

Solution Full name or 
compound stoichiometry 

Liquid metal Liqu Liquid - -  

Al, , FCC, (Al), Pb FCC FCC_A1 A1 cF4 Fm-3m (225) 

Si              also Ge, -Sn Diam Diamond_A4 A4 cF8 Fd-3m (227) 

-Al2Cu C16 Prototype_Al2Cu-C16 C16 tI12 I4/mcm (140) 

-Al3Mg2 Beta Beta_Al3Mg2 - cF1192 Fd-3m 

Mg2Si           also Mg2Sn, 
Mg2Ge and Mg2Pb 

C1 Prototype_CaF2-C1 C1 cF12 Fm-3m (225) 

Al3Sc, Al3RE (Er,Tm,Yb,Lu) L12 Prototype_AuCu3-L12 L12 cP4 Pm-3m (221) 

Al3Ti        also -Al3Hf, 
Al3Nb, Al3Ta, Al3V 

D022 Prototype_TiAl3-D022 D022 tI8 I4/mmm (139) 

Al3Zr       also -Al3Hf D023 Prototype_ZrAl3-D023 D023 tI16 I4/mmm (139) 

T-phase  Mg32(Al,Zn)49  

-AlMgZn,  -AlMgCu,     

-AlMgAg  

D8e Prototype_Mg32(Al,Zn)49-D8e D8e cI162 Im-3 

V-phase Mg2Zn11   
also Mg2Cu6Al5 

D22 Prototype_Mg2Zn11-D22 D22 cP39 Pm-3 (200) 

Al6Mn, Al6(Fe,Mn)    D2h Prototype_Al6Mn-D2h D2h oC28 Cmcm (63) 

S-Al2CuMg S Al2CuMg_S-Phase - oC16? Cmcm 

Q-Phase - Al7Cu3Mg6(S)    

Q-Phase - Al5Cu2Mg8Si6(S)    

-Phase - Al8FeMg3Si6(s)    

-AlFeSi  or  5 

chinese script / rods 

Tau5 AlFeSi_alpha Al7Fe2Si   

-AlFeSi  or  6 

plates / acicular 

Tau6 AlFeSi_beta Al5FeSi   

-AlFeSi  or  2 Tau2 AlFeSi_gamma Al3FeSi   

-AlFeSi - Al11Fe3Si6(S)    

-AlMnSi AlM1 AlMnSi_alpha Al9Mn2Si   

-AlMnSi AlM2 AlMnSi_alpha Al9Mn3Si   

-AlFeMnSi AFMS AlFeMnSi_alpha Al18(Fe,
Mn)4Si3 

  

Al7Cu2Fe, Al7CuMn2     E9a Prototype_Al7Cu2Fe-E9a E9a tP40 P4/mnc (128) 
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E-phase Al18Cr2Mg3 
also Al18Mn2Mg3,  
Al18Ta2Mg3, Al18Ti2Mg3, 
Al18V2Mg3, Al20(Cr,Ti,V)2RE 

E Prototype_CeCr2Al20  cF184 Fd-3m 

Al13Cr4Si4  Al13Cr4Si4(S) - cF84 F-43m 

3-Al11Mn3Zn2  Al11Mn3Zn2(S)  o?  

Ψ!ƭ7/ǊΩ ƻǊ !ƭ45Cr7 or 
Al13Cr2 

 Al13Cr2(S)  mC104 C2/m 

Ψ!ƭ7±Ω ƻǊ !ƭ45V7  Al7V(S)  mC104 C2/m 

Al10V  Al10V(S)  cF? Fd-3m 

Al9Co2 D8d Prototype_Al9Co2-D8d D8d mP22 P21/c (14) 

Al4Mn, Al4(Mn,Fe)        
also Al4Cr 

Al4M Al4Mn - hP574 P63/mmc 

Al12Mn 
also  Al12Mo, Al12W 

cI26 Al12Mn - cI26 Im3 

Ψ!ƭ3CŜΩ  ƻǊ !ƭ13Fe4 A3Fe Al13Fe4_'Al3Fe' - mC102 C2/m 

Al4Sr  also Al4Ca, Al4Ba, 
Al4Eu 

D13 Prototype_Al4Ba-D13 D13 tI10 I4/mmm (139) 

Al2CaZn2, Al2REZn2 D13a Al2CaZn2 D13 tI10 I4/mmm (139) 

Al3CuRE D13c Prototype_BaNiSn3-D13c D13 tI10 I4/mmm (139) 

TiB2  also AlB2, CrB2, HfB2, 
MgB2, ZrB2 

C32 Prototype_AlB2-C32 C32 hP3 P6/mmm (191) 

AlP     also AlAs, AlIn, AlSb B3 Zincblende_B3 B3 cF8 F-43m (216) 

AlLi B32 Prototype_NaTl-B32 B32 cF16 Fd-3m (227) 

Al4C3    D71 Prototype_Al4C3-D71 D71 hR7 R-3m (166) 

Al11RE3 (La,Ce,Pr,Nd) oI28 Prototype_Al11La3 - oI28 Immm 

Al3Gd, Al3Sm D019 Prototype_Ni3Sn-D019 D019 hP8 P63/mmc (194) 

Al3Ni, Fe3C-cementite D020 Prototype_Fe3C-D020 D020 oP16 Pnma (62) 

Al3Dy D024 Prototype_Ni3Ti-D024 D024 hP16 P63/mmc (194) 

Al3Ho hR60 Prototype_HoAl3  hR60  

Be HCP HCP_A3 A3 hP2 P63/mmc (194) 

Zn or (Zn) HCP2 HCP_ZN A3 hP2 P63/mmc (194) 

-Sn A5 BCT_A5 A5 tI4 I41/amd (141) 

Bi A7 Rhombohedral_A7 A7 hR2 R-3m (166) 

Al9(Co,Fe,Ni)2(Sr,Ba) A9ME Prototype_Al9Co2Sr  hP12 P6/mmm (191) 

REFe2Al10 oC52 Prototype_YbFe2Al10  oC52 Cmcm (63) 

Al3Tb  Al3Tb(S)  h? R3m 
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AlMgAg  AlMgAg(S) C14 hP12 P63/mmc (191) 

AlNaSi  AlNaSi(S) -  P4/nmm 

Al2Si2Sr  Al2Si2Si(S) -  P3m1 

Al2Si2Ba  BaAl2Si2(s) - o? Pnma 

Al2Si2Sc  ScSi2Al2(s) -   

Al2Si2La  LaSi2Al2(s) -   

Al2Si2Pr  PrSi2Al2(s) -   

Al2Si2Nd  NdSi2Al2(s) -   

Al2Si2Sm  SmSi2Al2(s) -   

Al2Si2Eu  EuSi2Al2(s) -   

Al2Si2Gd  GdSi2Al2(s) -   

Al2Si2Tb  TbSi2Al2(s) -   

Al2Si2Dy  DySi2Al2(s) -   

Al2Si2Ho  HoSi2Al2(s) -   

Al2Si2Yb  YbSi2Al2(s) -   

Al3Si2Er  ErSi2Al3(s) - mS14 C2/m 

AlCeSi2  AlCeSi2(S)  h?  

ScCu4Al8  ScCu4Al8(s)  tI26 I4/mmm (139) 

YCu4Al8  YCu4Al8(s)  tI26 I4/mmm (139) 

LaCu4Al8  LaCu4Al8(s)  tI26 I4/mmm (139) 

CeCu4Al8  CeCu4Al8(s)  tI26 I4/mmm (139) 

PrCu4Al8  PrCu4Al8(s)  tI26 I4/mmm (139) 

NdCu4Al8  NdCu4Al8(s)  tI26 I4/mmm (139) 

SmCu4Al8  SmCu4Al8(s)  tI26 I4/mmm (139) 

EuCu4Al8  EuCu4Al8(s)  tI26 I4/mmm (139) 

GdCu4Al8  GdCu4Al8(s)  tI26 I4/mmm (139) 

TbCu4Al8  TbCu4Al8(s)  tI26 I4/mmm (139) 

DyCu4Al8  DyCu4Al8(s)  tI26 I4/mmm (139) 

HoCu4Al8  HoCu4Al8(s)  tI26 I4/mmm (139) 

ErCu4Al8  ErCu4Al8(s)  tI26 I4/mmm (139) 

TmCu4Al8  TmCu4Al8(s)  tI26 I4/mmm (139) 

YbCu4Al8  YbCu4Al8(s)  tI26 I4/mmm (139) 

LuCu4Al8  LuCu4Al8(s)  tI26 I4/mmm (139) 
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Al8EuFe2  Al8EuFe2(s)  oP44 Pbam (55) 

Al8CrY  Al8CrY(s) -   
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Table 1b:  Important phases in Mg alloys present in the FTlite Database 

Common names 

FTlite 

Struktur-
bericht 

Pearson 
Space Group 

(index) 

Soln-
Nickname 

or 

CMPD* 

Solution Full name or 
compound stoichiometry 

Liquid metal Liqu Liquid - -  

Mg, , HCP, (Mg), -Ti, 

-Zr, -Be 

HCP FCC_A3 A3 hP2 P63/mmc (194) 

-Fe(austenite), InMg, -Mn FCC FCC_A1 A1 cF4 Fm-3m (225) 

-Fe(ferrite), Cr,  Li, K, Na, 

-Be, -Mn, -Sc, V 

BCC BCC_A2 A2 cI2 Im-3m (229) 

C(graphite) - C(S) A9 hP4 P63/mmc (194) 

-Mn, -Al12Mg17,  
Mg24RE5 (RE = 
Y,Tb,Dy,Ho,Er,Tm,Lu) 

A12 CBCC_A12 A12 cI58 I-43m (217) 

-Mn A13 CUB_A13 A13 cP20 P4132 (213) 

MgSc, AlSc B2 BCC_B2 B2 cP2 Pm-3m (221) 

AlNi B2c BCC_B2c B2 cP2 Pm-3m (221) 

Mg2Si           also Mg2Sn, 
Mg2Ge and Mg2Pb 

C1 Prototype_CaF2-C1 C1 cF12 Fm-3m (225) 

AlCr2 C11b Prototype_MoSi2-C11b C11b tI6 I4/mmm (139) 

Mg2Ca, Mg2Yb, Li2Ca, 
(Al,Mg)2Lu 

C14 Laves_C14 C14 hP12 P63/mmc (194) 

Na2K - Na2K(S) C14 hP12 P63/mmc (194) 

Al2Ca, Al2Ba, (Al,Cu)2Mg, 
Al2RE (RE = Sc,Y,La,Ce,Pr, 
Nd,Sm,Eu,Gd,Tb,Dy,Ho, 
Tm,Er,Yb,Lu) 

C15 Laves_C15 C15 cF24 Fd-3m (227) 

Al4MgY - Al4MgY(S) C15 cF24 Fd-3m (227) 

(Al,Mg)2Ca C36 Laves_C36 C36 hP24 P63/mmc (194) 

Mg2Cu - Mg2Cu(S) Cb oF48 Fddd 

AlTi L10 Prototype_AuCu-L10 L10 tP2 P4/mmm (123) 

Al3Sc, Al3RE (Er,Tm,Yb,Lu) L12 Prototype_AuCu3-L12 L12 cP4 Pm-3m (221) 

Mg7Zn3 or Mg51Zn20 - Mg51Zn20(S) - oI142 Immm 

MgZn or Mg12Zn13 MgZn Mg12Zn13 - - - 

Mg17Ba2 - Mg17Ba2(S) - hP57 R3m 

AgMg4 - AgMg4(S) - h? ? 
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Ag17Mg54 A17M Ag17Mg54  oP142 Immm 

AgMg3 D018 Prototype_AgMg3-D018 D018 hP24 P63cm (185) 

Al3RE  (RE = Y,La,Ce,Pr, 
Nd,Sm), Ti3Al 

D019 Prototype_Ni3Sn-D019 D019 hP8 P63/mmc (194) 

Al3Ti        also -Al3Hf, 
Al3Nb, Al3Ta, Al3V 

D022 Prototype_TiAl3-D022 D022 tI8 I4/mmm (139) 

Al3Zr       also -Al3Hf D023 Prototype_ZrAl3-D023 D023 tI16 I4/mmm (139) 

-FeCr, -AlNb, -AlTa D8b Prototype_FeCr-D8b D8b tP30 P42/mnm (136) 

T-phase  Mg32(Al,Zn)49  

or -AlMgZn  

D8e Prototype_Mg32(Al,Zn)49-D8e D8e cI162 Im-3 

Mg12RE   (RE = La,Ce,Pr) D2b Prototype_Mn12Th-D2b D2b tI26 I4/mmm (139) 

Al6Mn, Al6(Fe,Mn)    D2h Prototype_Al6Mn-D2h D2h oC28 Cmcm (63) 

S-Al2CuMg S Al2CuMg_S-Phase - oC16? Cmcm 

-Phase or (Al,Zn)5Mg6 Phi Phi -   

Q-Phase - Al7Cu3Mg6(S)    

Q-Phase - Al5Cu2Mg8Si6(S)    

-Phase - Al8FeMg3Si6(s)    

Sr4Al38Mg58 - Sr4Al38Mg58(S)    

-AlFeSi  or  5 

chinese script / rods 

Tau5 AlFeSi_alpha Al7Fe2Si   

-AlFeSi  or  6 

plates / acicular 

Tau6 AlFeSi_beta Al5FeSi   

-AlFeSi  or  2 Tau2 AlFeSi_gamma Al3FeSi   

-AlFeSi - Al11Fe3Si6(S)    

-AlMnSi AlM1 AlMnSi_alpha Al9Mn2Si   

-AlMnSi AlM2 AlMnSi_alpha Al9Mn3Si   

-AlFeMnSi AFMS AlFeMnSi_alpha Al18(Fe,
Mn)4Si3 

  

Al7Cu2Fe, Al7CuMn2     E9a Prototype_Al7Cu2Fe-E9a E9a tP40 P4/mnc (128) 

E-phase Al18Cr2Mg3 
also Al18Mn2Mg3, 
Al18Ta2Mg3, Al18Ti2Mg3, 
Al18V2Mg3 

E Prototype_Al18Cr2Mg3 - cF184 Fd-3m 

Mg2Ni - Mg2Ni(S) Ca hP18 P6222 

Mg5RE  (RE = Gd,Sm) cF44 Prototype_Mg5Gd - cF448  

Mg41RE5 (RE = Nd,Sm) tI92 Prototype_Mg41Ce5 - tI92 I4/m 

Mg17Sr2, Mg17Sc2, 
Mg17Eu2, Mg17Pm2, 

Mg17Tm2 

hP38 Prototype_Ni17Th2 - hP38 P63/mmc 
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-Mg3Bi2, -Mg3Sb2 P3m1 alpha_Mg3X2(low-T) - - P-3m1 

Al3Ni2 D513 Prototype_Al3Ni2-D513 D513 hP5 P-3m1 (164) 

Al8V5 - Al8V5(S) D82 cI52 I-43m (217) 

Al8Mn5 D810 Prototype_Al8Cr5-D810 D810 hR26 R3m (160) 

Al13Cr4Si4  Al13Cr4Si4(S) - cF84 F-43m 

3-Al11Mn3Zn2  Al11Mn3Zn2(S)  o?  

-Al8Cr5  (HT) - Al8Cr5(S1)    

-Al8Cr5 (LT) - Al8Cr5(S2) D810 hR26 R3m (160) 

-Al9Cr4 - Al9Cr4(S) -   

-Al9Cr4 - Al9Cr4(S2) - cI52 I-43m 

Ψ!ƭ7/ǊΩ ƻǊ !ƭ45Cr7 or 
Al13Cr2 

 Al13Cr2(S)  mC104 C2/m 

Ψ!ƭ7±Ω ƻǊ !ƭ45V7  Al7V(S)  mC104 C2/m 

Al10V  Al10V(S)  cF? Fd-3m 

-Al3Ta2 (lt) - Al3Ta2(S2)    

Al9Co2 D8d Prototype_Al9Co2-D8d D8d mP22 P21/c (14) 

Al4Mn, Al4(Mn,Fe)        
also Al4Cr 

Al4M Al4Mn - hP574 P63/mmc 

Al11Mn4 aP15 Al11Mn4  aP15  

Al12Mn 
also  Al12Mo, Al12W 

cI26 Al12Mn - cI26 Im3 

Ψ!ƭ2CŜΩ ƻǊ !ƭ61Fe31 - Al61Fe31(S)  aP18 P1-1 

Al5Fe2 oC24 Al5Fe2 - oC24 Cmcm 

Ψ!ƭ3CŜΩ  ƻǊ !ƭ13Fe4 A3Fe Al13Fe4_'Al3Fe' - mC102 C2/m 

Al4Sr, Al4Ba, Al4Eu D13 Prototype_Al4Ba-D13 D13 tI10 I4/mmm (139) 

TiB2  also AlB2, CrB2, HfB2, 
MgB2, ZrB2 

C32 Prototype_AlB2-C32 C32 hP3 P6/mmm (191) 

AlLi B32 Prototype_NaTl-B32 B32 cF16 Fd-3m (227) 

Al4C3    D71 Prototype_Al4C3-D71 D71 hR7 R-3m (166) 

Al11RE3 (La,Ce,Pr,Nd) oI28 Prototype_Al11La3 - oI28 Immm 

      

Al3Ni, Fe3C-cementite D020 Prototype_Fe3C-D020 D020 oP16 Pnma (62) 

Al3Dy D024 Prototype_Ni3Ti-D024 D024 hP16 P63/mmc (194) 

Al3Ho hR60 Prototype_HoAl3  hR60  

MgBe13 - MgBe13(S) D23 cF112 Fm-3c 
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Al2Ti - Al2Ti(S)  tI24 I41/amd 

Mg3P2 - Mg3P2(S)    

Mg5Ga2 - Mg5Ga2(s) D8g oI28 Ibam 

  



Page | 13  
 

Table 2: Solution names with their major components (not including minor solutes) 

Â Important solutions in Al alloys 

Â Important solutions in Mg alloys 

Â Important solutions in Al and Mg alloys 

 
Common names 

FTlite Major phase components 
Nickname Full name 

Liquid metal Liqu Liquid most elements 

Al, FCC FCC FCC_A1 Ag, Al, Cu, -Feaustenite, Ni, Pb, ... 

BCC BCC BCC_A2 -Feferrite, Cr, K, Li, Na, -Ti, -Zr, ... 

Mg, HCP HCP HCP_A3 Mg, -Ti, -Zr, ... 

DHCP DHCP 5I/tψ!оΩ Rare-earth elements 

Zn HCP2 HCP_Zn Zn 

Si Diam Diamond_A4 Cdiamond, Ge, Si, -Sn  

Sn A5 BCT_A5 -Sn 

In A6 Tetragonal_A6 In 

InSn A6b Beta_InSn -InSn 

As, Bi, Sb A7 Rhombohedral_A7 As, Bi, Sb 

Se, Te A8 Hexagonal_A8 Se, Te 

C, graphite A9 Graphite_A9 Cgraphite 

Hg A10 Rhombohedral_A10 Hg 

Ga A11 Orthorhombic_A11 Ga 

-Mn, Mg24RE5,  (- 

or -) Al12Mg17 

A12 CBCC_A12 -Mn, Al12Mg17,  
Mg24RE5 (with RE = Y,Tb,Dy,Ho,Er,Tm,Lu) 

-Mn A13 CUB_A13 -Mn, Ag3Al 

 A15 CUB_A15 Cr3Si, V3Si, Mo3Al, Nb3Al 

-B, boron, Ag Ag Prototype_beta-B-Ag -B 

ordered BCC B2 BCC_B2 AlSc, ZnRE and MgRE (with RE = 
Y,Sc,La,Ce, Pr,Nd,Sm,Eu, 
Gd,Tb,Dy,Ho,Tm,Er,Yb,Lu)   

AgLi, AgMg, CaIn B2_a BCC_B2!BCC_A2 AgLi, AgMg, CaIn with order/disorder 
transf. 

TiNi B2_b BCC_B2b non-stoichiometric TiNi 

AlNi B2_c BCC_B2c non-stoichiometric AlNi with vacancies 

AlP B3 Zincblende_B3 AlAs, AlP, AlSb, GaAs, GaP, GaSb, InAs, 
InP, InSb 

-!ƭ/ǳΣ [ΩоΣ B81 B81 Prototype_NiAs-B81 -AlCu, NiBi 

-CuTi B11 Prototype_CuTi-B11 -CuTi 

FeB B27 Prototype_FeB-B27 FeB, HfB, TiB, ZrB, TiSi, ZrSi, 
RESi (with RE =  
La,Ce,Pr,Nd,Pm,Sm,Eu,Gd, 
Tb,Dy,Ho,Er,Tm,Yb,Lu) 

AlLi B32 Prototype_NaTl-B32 AlLi 
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CrB B33 Prototype_CrB-B33 CrB, -WB, CaSi, SrSi, BaSi, CaSn, SrSn, 
AlY, YSi, ScSi 

-WB, Bg Bg Prototype_MoB-Bg MoB, -WB 

Mg2Si C1 Prototype_CaF2-C1 Mg2Si, Mg2Sn, Mg2Ge, Mg2Pb 

 C11b Prototype_MoSi2-C11b AgTi2, AgZr2, AlCr2, CuTi2, CuZr2, MoSi2, 
ZnTi2, ScAg2, ScCu2 

CaSi2 C12 Prototype_CaSi2-C12 CaSi2 

MgZn2, Laves-C14, 
hexagonal Laves 

C14 Laves_C14 Al2Zr, Cr2Ti, Cr2Zr, Cu2Mg, Fe2Sc, Fe2Ti, 
Li2Ca, Mg2Ba, Mg2Ca, Mg2Dy, Mg2Er, 
Mg2Eu, Mg2Ho, Mg2Lu, Mg2Sr, Mg2Tb, 
Mg2Tm, Mg2Y, Mg2Yb, Mn2Er, Mn2Ho, 
Mn2Lu, Mn2Nd, Mn2Sm, Mn2Tm, Mn2Sc, 
Mn2Ti, Mn2Zr, Ti2Al, Zn2Mg, Zn2Ti 

MgCu2, Laves-C15, 
cubic Laves 

C15 Laves_C15 Al2Ba, Al2Ca, Al2Ce, Al2Dy, Al2Er, Al2Eu, 
Al2Gd, Al2Ho, Al2La, Al2Lu, Al2Nd, Al2Pr, 
Al2Sc, Al2Sm, Al2Tb, Al2Tm, Al2Y, Al2Yb, 
Cr2Ti, Cr2Zr, Cu2Mg, Fe2Ce, Fe2Dy, Fe2Er, 
Fe2Gd, Fe2Ho, Fe2Lu, Fe2Sc, Fe2Sm, Fe2Tb, 
Fe2Tm, Fe2Y, Fe2Yb, Fe2Ti, Fe2Zr, Mg2Ce, 
Mg2Gd, Mg2La, Mg2Nd, Mg2Pr, Mg2Sm, 
Mn2Dy, Mn2Gd, Mn2Tb, Mn2Y, Zn2Zr 

Laves-Ag2Na C15b Laves_C15b Ag2Na 

Laves-Ni5Zr C15c Laves_C15c Ni5Zr 

-Al2Cu C16 Prototype_Al2Cu-C16 -Al2Cu, Fe2B, W2B, Zr2Fe, Zr2Si, Zr2Ni 

-Sm C19 Prototype_alpha-Sm-C19 -Sm 

AlRE2 C23 Prototype_Co2Si-C23 AlPr2, AlNd2, AlSm2, AlGd2, AlTb2, AlDy2, 
AlHo2, AlEr2, Ca2Sn, Sr2Sn, Ca2Si, Sr2Si, 
Ni2Si, Ca2Cu 

TiB2 C32 Prototype_AlB2-C32 AlB2, CrB2, HfB2, MgB2, TiB2, ZrB2 

RESi2, RE2Si3, RE3Si5 C32o Prototype_AlB2-C32o RESi2   (with RE = Y)  
RE2Si3 (with RE = Sc, Nd) 
RE3Si5 (with RE = Sm, Gd, Tb, Dy, Ho, Er) 

Laves-MgNi2 C36 Laves_C36 MgNi2, Cr2Zr, ternary phases in Mg-Al-Ca-
Sr-Ba 

CrSi2 C40 Prototype_CrSi2-C40 CrSi2 

REZn2, Al2Sr C42 Prototype_CeCu2-C42 Al2Sr, REZn2 (with all RE), BaZn2, SrZn2, 
RECu2 (with RE = Ce, Nd, Pr, Sm), Ag2Ba 

Si2Zr C49 Prototype_Si2Zr-C49 Si2Zr 

TiSi2 C54 Prototype_TiSi2-C54 TiSi2 

NiMg2 Ca Ca Prototype_NiMg2-Ca NiMg2 

RESi2, RE3Si5 RE6Si11  

Cc 
Cc Prototype_ThSi2-Cc RESi2   (with RE = Y, La, Ce, Sm, Gd, Dy)  

RE3Si5 (with RE = Y) 
RE6Si11 (with RE = Pr, Nd, Ho) 

Mg3RE, Zn3RE  D03 Prototype_BiF3-D03 Mg3RE (with RE = Ce,La,Pr,Nd,Sm,Gd,Tb, 
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D03 Dy,Tm,Lu) 
Zn3RE (with RE = 
Y,Ce,Nd,Sm,Pr,Gd,Tb,Dy, Er,Ho,Lu,Tm) 
Cu3Sn, Sn3Cu 

Li2MgSn D03b Li2MgSn Li2MgSn 

AgMg3  D018 D018 Prototype_AgMg3-D018 AgMg3 

Al3X, X3Al  D019 D019 Prototype_Ni3Sn-D019 Al3RE (with RE = Y,La,Ce,Pr,Nd,Sm,Gd),  
RE3Al (with RE = La,Ce,Pr,Nd),  
Mo3Al, Nb3Al, Ta3Al, Ti3Al, Zr3Al, Ni3Zr  

SnTi3  D019 SnTi Prototype_Ni3Sn-D019b SnTi3  D019 

Al3Ni D020 D020 Prototype_Fe3C-D020 Al3Ni, Fe3C 

Al3X  D022 D022 Prototype_TiAl3-D022 -Al3HF, Al3Nb, Al3Ta, Al3Ti, Al3V 

Al3Zr  D023 D023 Prototype_ZrAl3-D023 Al3Zr, -Al3HF 

Ni3Ti  D024 D024 Prototype_Ni3Ti-D024 Ni3Ti, Al3Dy 

Ag3Sn  D0a D0a Prototype_Cu3Ti-D0a Ag3Sn 

Al4(Ca,Sr,Ba)  D13 D13 Prototype_Al4Ba-D13 Al4Ca, Al4Sr, Al4Ba, Al4Eu 

Al2CaZn2  D13 D13a Al2CaZn2 Al2CaZn2,  Al2REZn2  (with RE = 
La,Ce,Pr,Nd) 

Al11RE3  D13 D13b Prototype_Al4Ba-D13b Al11RE3 (with RE = La,Ce,Pr,Nd,Sm) 

Al3CuRE D13 D13c Prototype_BaNiSn3 Al3CuRE (with RE = Y,La,Ce) 

Sc(Ag,Cu)4   D1a D1a Prototype_MoNi4-D1a ScAg4, ScCu4 

CuMg2  D1f D1f Prototype_CuMg2-D1f CuMg2 

B4C  D1g D1g Prototype_B4C-D1g B4C 

(Ca,Sr,Ba)B6  D21 D21 Prototype_CaB6-D21 CaB6, SrB6, BaB6 

V-phase  Mg2Zn11, 
Mg2Cu6Al5  D22 

D22 Prototype_Mg2Zn11-D22 Mg2Zn11, Mg2Cu6Al5 

NaZn13  D23 D23 Prototype_NaZn13-D23 NaZn13, CaZn13, SrZn13, BaZn13, LaZn13, 
EuZn13 

Mg12RE, Zn12RE   
Al8(Fe,Cr)4RE 
D2b 

  

D2b Prototype_Mn12Th-D2b Mg12RE (with RE = La,Ce,Pr)  
Mn12RE   (with RE = Y,Gd,Tb,Dy,Ho,Er,Tm) 
Zn12RE   (with RE = Sc,Y,La,Ce,Pr,Nd,Sm, 
Pm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu) 

REZn5, (Ca,Sr)Zn5, 

(Ca,Sr)Cu5, 

(Sr,Ba)Ag5    D2d 

D2d Prototype_CaCu5-D2d REZn5   (with RE = La,Ce,Eu), CaZn5, SrZn5, 

CaCu5, SrCu5, SrAg5, BaAg5 

Al6Mn, Al6(Fe,Mn)   
D2h 

D2h Prototype_Al6Mn-D2h Al6Mn  (Al6Fe)metastable 

Al3Ni2   D513 D513 Prototype_Al3Ni2-D513 Al3Ni2 

RE3Si2  D5a D5a Prototype_Si2U3-D5a RE3Si2  (with RE = La,Ce), Si2Sc2Al, Si2Zr3 

Al4C3   D71 D71 Prototype_Al4C3-D71 Al4C3 

Ti3B4  D7b D7b Prototype_Ta3B4-D7b Ti3B4 

-Zn3Fe7 D81 D81 Prototype_Cu5Zn8-D81 -Zn3Fe7 

Ag5Zn8  D82 D82 Prototype_Cu5Zn8-D82 Ag5Zn8 

Cu9Al4Σ ΨLƴ!Ǝ2Ω  D83 D83 Prototype_Cu9Al4-D83 Cu9Al4, In5Ag8 
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-Ni20Al3B6  D84 D84 Prototype_Cr23C6-D84 -Ni20Al3B6 

Cu15Si4   D86 D86 Prototype_Cu15Si4-D86 Cu15Si4 

Mn5Si3 D88 D88 Prototype_Mn5Si3-D88 RE5Si3 (with RE = 
Dy,Er,Gd,Ho,Sc,Sm,Tm,Y) 
Mn5Si3, Ti5Si3 

Al8Mn5  D810 D810 Prototype_Al8Cr5-D810 Al8Mn5 

Mn23RE6 , Fe23RE6, 

Mg23Sr6, Li23Sr6  D8a 
D8a Prototype_Mn23Th6-D8a Mn23RE6  (with RE = Y,Gd,Sc,Pr,Nd,Sm,Tb, 

Dy,Ho,Er,Tm,Lu) 
Fe23RE6  (with RE = Y,Gd,Tb,Dy,Ho,Er,Tm) 
Mg23Sr6, Li23Sr6 

-FeCr, -AlNb,   -

AlTa, -MnV,   -
NiV    D8b 

D8b_ Prototype_FeCr-D8b -FeCr, intermetallic phases in Al-Nb-Ta 
and Mn-Ni-V 

Al9Co2   D8d D8d Prototype_Al9Co2-D8d Al9Co2 

T-phase  
Mg32(Al,Zn)49  D8e 

D8e Prototype_Mg32(Al,Zn)49-D8e Ternary phases in Mg-Al-Cu-Zn 

B2W or W2B5  D8h D8h Prototype_B2W-D8h W2(B,Va)5 

RE5Si3  D8l D8l Prototype_Cr5B3-D8l RE5Si3  (with RE = La,Ce,Pr,Nd) 
Ca5Si3, Sr5Si3, Ca5Sn3, Sr5Sn3, Ca5Zn3, 

FeZr3  E1a E1a Prototype_FeZr3-E1a FeZr3 

Al7Cu2Fe, Al7CuMn2    

E9a 
E9a Prototype_Al7Cu2Fe-E9a Al7Cu2Fe, Al7CuMn2 

AlTi   L10 L10 Prototype_AuCu-L10 AlTi 

MgIn  L10 L10a Prototype_AuCu-L10a MgIn 

Al3M, Al3RE  L12 L12 Prototype_AuCu3-L12 Al3RE with (RE  = Sc,Er,Tm,Yb,Lu) 
metastable Al3M (with M = 
Cr,Cu,Li,Mg,Ti, V,Zr) 

AlRE3   L12 L12b Prototype_AuCu3-L12b AlRE3 with (RE  = Sc,Ce,Pr) 

Ni3(Al,Fe,Si)  L12 L12c L12_FCC!FCC_A1 Ni3Al, Ni3Fe, Ni3Si   

MgIn3, InMg3  L12 L12d Prototype_AuCu3-L12d MgIn3, InMg3 

Ag3Mg  L12 L12e FCC_L12!FCC_A1 Ag3Mg 

-Al3Mg2 Beta Beta_Al3Mg2 -Al3Mg2 

Al5Fe2 oC24 Al5Fe2 Al5Fe2 

Ψ!ƭ3CŜΩ  ƻǊ !ƭ13Fe4 Al13 Al13Fe4_'Al3Fe' Al13Fe4 

Al5Fe4 Al52 Al5Fe4 Al5Fe4 

Al4Mn Al4M Al4Mn Al4Mn, Al4Cr (metastable Al4Fe) 

Al11Mn4 aP15 Al11Mn4 Al11Mn4 (metastable Al11Fe4) 

Al12Mn cI26 Al12Mn Al12Mn, Al12Mo, Al12W (metast. Al12Fe) 

Al11Cr2 AlCr Al11Cr2 Al11Cr2 

-AlFeSi, 5 Tau5 AlFeSi_alpha stoichiometry Al7Fe2Si   
(chinese script/rods) 

-AlFeSi, 6 Tau6 AlFeSi_beta stoichiometry Al5FeSi   
(plates/acicular) 

-AlFeSi, 2 Tau2 AlFeSi_gamma stoichiometry Al3FeSi   
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-AlMnSi AlM1 AlMnSi_alpha stoichiometry Al9Mn2Si   

-AlMnSi AlM2 AlMnSi_alpha stoichiometry Al9Mn3Si   

-AlFeMnSi AFMS AlFeMnSi_alpha stoichiometry Al18(Fe,Mn)4Si3   

-Mg6(Al,Zn)5 Phi Phi -Mg6(Al,Zn,Cu)5 

ΨaƎ½ƴΩ ƻǊ aƎ12Zn13 MgZn MgZn Mg12Zn13 

Mg2(Zn,Al,Cu)3 mC11 Mg2Zn3 Mg2Zn3 (metastable Mg2Al3, Mg2Cu3) 

-AlCu or -Al2Cu3  Dlta AlCu_delta -Al2Cu3 

1-AlCu EtaL AlCu_eta-LT 1-AlCu 

2-AlCu EtaH AlCu_eta-HT 2-AlCu 

-AlCu or -Al9Cu11  Zeta AlCu_zeta -Al9Cu11 

-CuZn Gam4 CuZn_gamma -Cu5Zn8 (approx.) 

-AlCu Gam5 AlCu_gamma-HT -Al4Cu9 

-AlCuZn Tau_ AlCuZn_Tau -Al9Cu9Zn2 (approx.) 

Al14Ca13 Mono Al14Ca13 Al14Ca13 

Al3Ca8 aP22 Al3Ca8 Al3Ca8 

(Ca,Sr)AlSi AB2 A(B)2 CaAlSi, SrAlSi 

CaMgSi CMS CaMgSi CaMgSi 

B3Si B3Si B3Si B3Si 

B6Si B6Si B6Si B6Si 

B10Si B_nS B_nSi B10Si 

-Zn3Li2 Li2Z Zn3Li2 -Li2Zn3 

I-phase  REZn6Mg3 Fm53 I_REZn6Mg3 REZn6Mg3  (with RE = 
Y,Gd,Tb,Dy,Ho,Er,Tm, Lu) 

Mg3Ce2Zn3 M3C2 Mg3Ce2Zn3 Mg3Ce2Zn3 

AlRE oP16 Prototype_AlEr AlRE  (with RE = 
Pr,Nd,Sm,Gd,Tb,Dy,Ho,Er, Tm,Lu) 

AlRE oC16 Prototype_AlCe AlRE  (with RE = La,Ce) 

Cu7Y Cu7Y Prototype_TbCu7 Cu7Y 

-CrMn HSig High_Sigma Cr2Mn7 

AlMo AlMo AlMo2 AlMo 

Cu4Ti oP20 Cu4Ti Cu4Ti 

NiMo NiMo NiMo NiMo 

-Ni2Si Teta Ni2Si -Ni2Si 

NiTa NiT1 NiTa NiTa 

NiTa2 NiT2 NiTa2 NiTa2 

Ni3Mo, Ni3Ta Ni3M Ni3MoTa Ni3Mo, Ni3Ta 

Ni10Zr7 Ni10 Ni10Zr7 Ni10Zr7 

FeZn4 FeZ1 FeZn4 FeZn4 

-FeZn7 FeZ2 FeZn_delta -FeZn7 

-FeZn13 FeZ3 FeZn_zeta -FeZn13 

Mg38Sr9 hP94 Prototype_Mg38Sr9 Mg38Sr9 

Al7Sr8 cP64 Al7Sr8 Al7Sr8 (metastable Al7Ca8) 

-Mg3(As,Bi,Sb) P3m1 alpha_Mg3X2(low-T) Mg3As, Mg3Bi, Mg3Sb 
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-Mg3(As,Bi,Sb) Ia3 beta_Mg3X2(high-T) Mg3As, Mg3Bi, Mg3Sb 

- Mg3Sb2 Mg3X Mg3Sb2(low-T) - Mg3Sb2 

pre-ΩΩ !ƭaƎ{ƛ prB2 pre-B'' complex AlMgSi  FCC monoclinic 

ΩΩ !ƭaƎ{ƛ .ΩΩ .ΩΩ complex AlMgSi non-FCC monoclinic 

U2 Mg4SixAly Pnma U2 complex AlMgSi orthorhombic 

' Mg9Si7Al3 P_6 .Ω complex AlMgSi hexagonal 

Ca(Mg,Zn)5 IM1 IM1-CaMgZn CaMg4Zn, CaMgZn4 

S-Al2CuMg S Al2CuMg_S-Phase S-Al2CuMg 

Al3Ho, Al3Dy hR60 Prototype_HoAl3 Al3Ho, Al3Dy 

Al2RE3, Al2Zr3 tP20 Prototype_Al2Zr3 Al2RE3  (with RE = 
Y,Gd,Tb,Dy,Ho,Er,Tm,Lu) 
Al2Zr3 

Mg41RE5 tI92 Prototype_Mg41Ce5 Mg41RE5  (with RE = La,Ce,Pr,Nd,Sm) 

Mg17Sr2, Mg17RE2, 
Zn17RE2, Fe17RE2 

hP38 Prototype_Ni17Th2 Mg17Sr2 
Mg17RE2 (with RE = Y,Sc,La,Ce,Eu,Pm,Gd, 
Tb,Dy,Ho,Er,Tm,Yb,Lu) 
Zn17RE2 (with all RE) 
Fe17RE2 (with RE = Y,Ce,Tb,Dy,Ho,Er,Tm, 
Yb,Lu) 

Mg5Gd, Mg5Sm cF44 Prototype_Mg5Gd Mg5Gd, Mg5Sm 

Al11RE3, Zn11RE3 oI28 Prototype_Al11La3 Al11RE3 (with RE = La,Ce,Pr,Nd,Sm) 
Zn11RE3 (with RE = Y.Ce,Pr,Nd,Sm,Dy,Gd, 
Tb,Yb) 

E-phase Al18Cr2Mg3 

Al20(Cr,Ti,V)2RE 
E Prototype_Al18Cr2Mg3 Al18Cr2Mg3, Al18Mn2Mg3, Al18Mo2Mg3, 

Al18Ta2Mg3, Al18Ti2Mg3, Al18V2Mg3, 
Al18W2Mg3 

Al20(Cr,Ti,V)2RE, CaCr2Al20 

Li7Sn2 L7S2 Li7Sn2 Li7Sn2 

(Li,Mg)17Sn4 L17X M17Sn4 Li17Sn4 

-InSn hP5 Gamma_InSn -InSn 

-Ag3Zn5 AgZn AgZn_hP9 -Ag3Zn5 

InMg3 hR16 InMg3 InMg3 

-AgMg4 hP_G AgMg4_gamma_hp -AgMg4 

Ag17Mg54 A17M Ag17Mg54 Ag17Mg54 

Li2Ag L2A Prototype_Li2Ag Li2Ag 

Li3Ag L3A Prototype_Li3Ag Li3Ag 

Li6Ag L6A Prototype_Li6Ag Li6Ag 

Ag3In AG3I Ag3In Ag3In 

REZn3 Pmna Prototype_YZn3 REZn3 (with RE = 
Ce,Dy,Er,Gd,Ho,Lu,Nd,Pr, 
Sm,Tb,Tm,Pm,Y) 

Zn58RE13 hP14 Prototype_Cd58Gd13 Zn58RE13 (with RE = Y,Sc,Ce,Pr,Nd,Sm,Gd, 
Tb,Dy,Ho,Er,Tm,Yb,Lu,Pm) 

Zn5RE hP36 Prototype_ErZn5 Zn5RE (with RE = Er,Ho,Lu,Tm,Y) 
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Zn22RE3 Z22X Prototype_Pu3Zn22 Zn22RE3 (with RE = 
La,Ce,Pr,Nd,Sm,Pm,Gd) 

Zn17RE2, Fe17RE2 hR19 Prototype_Th2Zn17 Zn17RE2 (with RE = Y,La,Ce,Pr,Nd,Pm,Sm, 
Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu) 
Fe17RE2 (with RE = Pr,Sm,Gd) 

Zn11RE, CaZn11 tI48 Prototype_BaCd11 Zn11RE (with RE = La,Ce,Pr,Nd,Yb) 

Al3Tb, -Al3Y A3RE Prototype_BaPb3 Al3Tb, -Al3Y 

LaZn4 RZn4 REZn4 LaZn4 

1-Ce3Zn9Mg2 Tao1 Tau_Al11La3 1-Ce3Zn9Mg2 

3-REMgZn2 Tao3 Prototype_MnCu2Al REMgZn2  (with RE = Y,La,Ce,Pr,Nd,Sm, 
Gd,Tb,Dy,Ho,Er,Lu) 

4-RE2Mg5Zn9 Tao4 Tau4_RE2Zn9Mg5 RE2Mg5Zn9  (with RE = Ce,Nd,Pr,Sm,Dy) 

5-RE3Zn30Mg13 Tao5 Tau5_RE3Zn30Mg13 RE3Zn30Mg13 (with RE = Y,Ce,Nd,Pr,Sm,Dy) 

X-REZnMg12 X X_LPSO-18R REZnMg12 (with RE = 
Y,Gd,Dy,Tb,Ho,Er,Tm, Lu) 

Fe3RE hR12 Prototype_Ni3Pu Fe3RE (with RE = Y,Sm,Tb,Dy,Er,Tm,Lu) 

Fe3RE M3RE Prototype_Be3Nb Fe3RE (with RE = Gd,Ho) 

RE5Si4 tP36 Prototype_Zr5Si4 RE5Si4  (with RE = Sc,La,Ce,Pr,Nd,Pm,Sm, 
Gd) 

RE5Si4 oP36 Prototype_Sm5Ge4 RE5Si4  (with RE = Y,Tb,Dy,Ho,Er,Tm,Lu) 

RESi2, RE3Si5, RE5Si9 MSi2 Prototype_GdSi2 RESi2  (with RE = Sm,Gd,Tb,Dy) 
RE3Si5  (with RE = La,Ce) 
RE5Si9  (with RE = Pr,Nd,Ho) 

-NiZn NiZ1 NiZn_beta -NiZn 

-NiZn NiZ2 NiZn_gamma -NiZn 

AgTi AgTi AgTi AgTi 

LixB LiB LiB LiB 

Al9(Co,Fe,Ni)2(Sr,Ba) A9ME Prototype_Al9Co2Sr Al9(Co,Fe,Ni)2(Sr,Ba) 

REFe2Al10 oC52 Prototype_YbFe2Al10 REFe2Al10 (with RE = 
Y,La,Ce,Pr,Nd,Sm,Gd, 
Tb,Dy,Ho,Er,Tm,Yb,Lu) 
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Table 3:  Pure (compound) phases 

FTlite database for light metal alloys ( Nov. 2014)     1408 compounds,  1742 phases  

  

Compounds ordered by atomic number (see 'Edit')  -  All Phases  

-------------------------------------------------------------  

H                           VLGM    S    L                                   1   

Li                          VLGM    S1   S2   S3   L                         3   

LiH                         VLGM    S                                        3   

Be                          VLGM    S1   S2   S3   L                         4   

B                           VLGM    S1   S2   S3   S4   S5   S6   S7   L     5   

B3Li                        VLGM    S                                        5   

C                           VLGM    S1   S2   L                              6   

BN                          VLGM    S    L    G                              7   

Na                          VLGM    S1   S2   S3   L                        11   

NaH                         VLGM    S    L                                  11   

Na2C2                       VLGM    S1   S2                                 11   

Mg                          VLGM    S1   S2   S3   S4   S5   S6   S7   L    12   

MgH2                        VLGM    S                                       12   

MgBe13                      VLGM    S                                       12   

MgB2                        VLGM    S                                       12   

MgB4                        VLGM    S                                       12   

MgB7                        VLGM    S                                       12   

MgB20                       VLGM    S                                       12   

NaMgH3                      VLGM    S                                       12   

Al                          VLGM    S1   S2   S3   S4   S5   S6   S7   ...  13   

AlH3                        VLGM    S                                       13   

AlLi                        VLGM    S                                       13   

Al2Li                       VLGM    S1   S2                                 13   

Al2Li3                      VLGM    S                                       13   

Al3Li                       VLGM    S1   S2   S3                            13   

Al4Li9                      VLGM    S                                       13   

Al5Li                       VLGM    S                                       13   

LiAlH4                      VLGM    S                                       13   

Li3AlH6                     VLGM    S                                       13   

AlB2                        VLGM    S                                       13   

AlB12                       VLGM    S                                       13   

Al4C3                       VLGM    S                                       13   

Al3BC                       VLGM    S                                       13   

Al8C7B4                     VLGM    S                                       13   

AlN                         VLGM    S                                       13   

NaAlH4                      VLGM    S                                       13    

Na3AlH6                     VLGM    S1   S2                                 13   

Na2LiAlH6                   VLGM    S                                       13   

AlMg                        VLGM    S                                       13   

Al3Mg                       VLGM    S                                       13   

Al30Mg23                    VLGM    S                                       13   

Al53Mg14Li33                VLGM    S                                       13   

AlMgB14                     VLGM    S                                       13   

Si                          VLGM    S1   S2   S3   S4   S5   S6   S7   L    14   

Li7Si3                      VLGM    S                                       14   

Li13Si4                     VLGM    S                                       14   

Li22Si5                     VLGM    S                                       14   

Li12Si7                     VLGM    S                                       14   

SiC                         VLGM    S1   S2                                 14   

NaSi                        VLGM    S                                       14   

MgSi                        VLGM    S                                       14   

Mg2Si                       VLGM    S                                       14   

Mg6Si3                      VLGM    S                                       14   

Mg6Si4                      VLGM    S                                       14   

Mg9Si5                      VLGM    S                                       14   

Mg5Si6                      VLGM    S1   S2                                 14   

Mg4Si7                      VLGM    S                                       14   

Mg4Si8                      VLGM    S                                       14   

Si6Al5                      VLGM    S1   S2                                 14   
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AlLiSi                      VLGM    S                                       14   

Al3Li7Si4                   VLGM    S                                       14   

Al2Li18Si6                  VLGM    S                                       14   

Al3Li15Si6                  VLGM    S                                       14   

Al4C4Si                     VLGM    S                                       14    

Al8C7Si                     VLGM    S                                       14   

AlNaSi                      VLGM    S                                       14   

MgSi2Al2                    VLGM    S                                       14   

Mg4Si4Al4                   VLGM    S                                       14   

Mg4Si6Al                    VLGM    S1   S2                                 14   

Mg3Si6Al2                   VLGM    S1   S2                                 14   

Mg4Si6Al2                   VLGM    S                                       14   

Mg2Si6Al3                   VLGM    S1   S2                                 14   

MgSi6Al4                    VLGM    S1   S2                                 14   

Mg9Si7Al3                   VLGM    S                                       14   

Mg11Si7Al3                  VLGM    S                                       14   

Mg9Si7Al5                   VLGM    S                                       14   

Mg9Si9Al3                   VLGM    S                                       14   

P                           VLGM    S1   S2   S3   S4                       15   

Na3P                        VLGM    S                                       15   

Mg3P2                       VLGM    S                                       15   

AlP                         VLGM    S                                       15   

SiP                         VLGM    S                                       15   

K                           VLGM    S1   S2   S3   L                        19   

Na2K                        VLGM    S                                       19   

KSi                         VLGM    S                                       19   

Ca                          VLGM    S1   S2   S3   L                         20   

CaH2                        VLGM    S                                       20   

CaLi2                       VLGM    S                                       20   

CaBe13                      VLGM    S                                       20   

CaB6                        VLGM    S                                       20   

CaC2                        VLGM    S1   S2   S3   S4   L                   20   

Mg2Ca                       VLGM    S1   S2                                 20    

Al2Ca                       VLGM    S1   S2                                 20   

Al4Ca                       VLGM    S                                       20   

Al3Ca8                      VLGM    S                                       20   

Al14Ca13                    VLGM    S                                       20   

CaAlH5                      VLGM    S                                       20   

Ca4Al3Mg                    VLGM    S                                       20   

CaSi                        VLGM    S                                       20   

CaSi2                       VLGM    S                                       20   

Ca2Si                       VLGM    S                                       20   

Ca3Si4                      VLGM    S                                       20   

Ca5Si3                      VLGM    S                                       20   

Ca14Si19                    VLGM    S                                       20   

CaMgSi                      VLGM    S                                       20   

Ca7Mg6Si14                  VLGM    S                                       20   

CaAl2Si2                    VLGM    S                                       20   

Ca3P2                       VLGM    S                                       20   

Sc                          VLGM    S1   S2   S3   S4   L                   21   

AlSc                        VLGM    S                                       21   

Al2Sc                       VLGM    S                                       21   

Al3Sc                       VLGM    S                                       21   

AlSc2                       VLGM    S                                       21   

ScSi                        VLGM    S                                       21   

Sc2Si3                      VLGM    S                                       21   

Sc5Si3                      VLGM    S                                       21   

Sc5Si4                      VLGM    S                                       21   

AlSc2Si2                    VLGM    S                                       21   

Ti                          VLGM    S1   S2   S3   S4   S5   S6   S7   L    22   

TiB                         VLGM    S                                       22    

TiB2                        VLGM    S                                       22   

Ti3B4                       VLGM    S                                       22   

Ti2C                        VLGM    S                                       22   

Al2Ti                       VLGM    S1   S2                                 22   
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Al3Ti                       VLGM    S1   S2   S3                            22   

Ti2Al                       VLGM    S                                       22   

Ti8Al17                     VLGM    S                                       22   

AlTi2C                      VLGM    S                                       22   

AlTi3C                      VLGM    S                                       22   

Al18Mg3Ti2                  VLGM    S                                       22   

SiTi                        VLGM    S                                       22   

Si2Ti                       VLGM    S                                       22   

Si3Ti                       VLGM    S                                       22   

SiTi3                       VLGM    S                                       22   

Ti5Si3                      VLGM    S                                       22   

Si4Ti5                      VLGM    S                                       22   

Ti3Al2Si5                   VLGM    S                                       22   

Ti7Al5Si14                  VLGM    S                                       22   

CaTi2Al20                   VLGM    S                                       22   

V                           VLGM    S1   S2   S3   S4   S5   L              23   

VB                          VLGM    S                                       23   

VB2                         VLGM    S                                       23   

V2B3                        VLGM    S                                       23   

V3B2                        VLGM    S                                       23   

V3B4                        VLGM    S                                       23   

V3C2                        VLGM    S1   S2                                 23   

V5C2                        VLGM    S                                       23   

Al3V                        VLGM    S1   S2   S3                            23    

Al7V                        VLGM    S                                       23   

Al10V                       VLGM    S                                       23   

Al23V4                      VLGM    S                                       23   

Al8V5                       VLGM    S                                       23   

Al18Mg3V2                   VLGM    S                                       23   

Si2V                        VLGM    S                                       23   

Si3V5                       VLGM    S                                       23   

Si5V6                       VLGM    S                                       23   

ScV2Al20                    VLGM    S                                       23   

Cr                          VLGM    S1   S2   S3   S4   S5   L              24   

CrB                         VLGM    S                                       24   

CrB2                        VLGM    S                                       24   

CrB4                        VLGM    S                                       24   

'Cr2B'                      VLGM    S                                       24   

'Cr3B4'                     VLGM    S                                       24   

Cr5B3                       VLGM    S                                       24   

Cr3C                        VLGM    S                                       24   

C2Cr3                       VLGM    S                                       24   

C3Cr7                       VLGM    S                                       24   

C6Cr23                      VLGM    S                                       24   

Al3Cr                       VLGM    S1   S2                                 24   

Al4Cr                       VLGM    S                                       24   

AlCr2                       VLGM    S                                       24   

Al11Cr2                     VLGM    S                                       24   

Al13Cr2                     VLGM    S                                       24   

Al9Cr4                      VLGM    S1   S2                                 24   

Al8Cr5                      VLGM    S1   S2                                 24   

AlCr2B2                     VLGM    S                                       24    

AlCr3B4                     VLGM    S                                       24   

Al18Cr2Mg3                  VLGM    S                                       24   

CrSi                        VLGM    S                                       24   

Cr5Si3                      VLGM    S                                       24   

Al13Cr4Si4                  VLGM    S                                       24   

Cr2P                        VLGM    S                                       24   

CaCr2Al20                   VLGM    S                                       24   

Ti2Cr                       VLGM    S                                       24   

Cr2Ti                       VLGM    S1   S2                                 24   

Mn                          VLGM    S1   S2   S3   S4   S5   S6   L         25   

MnBe2                       VLGM    S                                       25   

MnBe5                       VLGM    S                                       25   

MnBe12                      VLGM    S                                       25   
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C3Mn7                       VLGM    S                                       25   

C6Mn23                      VLGM    S                                       25   

Al4Mn                       VLGM    S                                       25   

Al6Mn                       VLGM    S                                       25   

Al12Mn                      VLGM    S                                       25   

Mn4Al11                     VLGM    S                                       25   

'Al99Mn23'                  VLGM    S                                       25   

Al18Mg3Mn2                  VLGM    S                                       25   

MnSi                        VLGM    S                                       25   

Mn3Si                       VLGM    S                                       25   

Mn5Si3                      VLGM    S                                       25   

Mn6Si                       VLGM    S                                       25   

Mn9Si2                      VLGM    S                                       25   

Mn11Si19                    VLGM    S                                       25   

Al2MnSi3                    VLGM    S                                       25    

MnP                         VLGM    S                                       25   

Mn2P                        VLGM    S                                       25   

Mn3P                        VLGM    S                                       25   

MnCa4Al7                    VLGM    S                                       25   

Mn2CaAl10                   VLGM    S                                       25   

MnSc4                       VLGM    S                                       25   

Mn2Sc                       VLGM    S                                       25   

Mn23Sc6                     VLGM    S                                       25   

'MnTi'                      VLGM    S                                       25   

Ti2Mn                       VLGM    S                                       25   

Mn2Ti                       VLGM    S                                       25   

Mn2Ti2                      VLGM    S                                       25   

Mn3Ti                       VLGM    S                                       25   

'Mn9Ti2'                    VLGM    S                                       25   

Cr3Mn5                      VLGM    S                                       25   

Fe                          VLGM    S1   S2   S3   S4   S5   S6   S7   L    26   

FeBe2                       VLGM    S                                       26   

FeBe5                       VLGM    S                                       26   

FeBe12                      VLGM    S                                       26   

FeB                         VLGM    S                                       26   

Fe2B                        VLGM    S                                       26   

Fe3C                        VLGM    S1   S2                                 26   

Al4Fe                       VLGM    S                                       26   

Al6Fe                       VLGM    S                                       26   

Al5Fe2                      VLGM    S                                       26   

Al61Fe31                    VLGM    S                                       26   

FeSi                        VLGM    S                                       26   

FeSi2                       VLGM    S                                       26    

Fe2Si                       VLGM    S                                       26   

Fe3Si7                      VLGM    S                                       26   

Fe5Si3                      VLGM    S                                       26   

Al14Fe3Si3                   VLGM    S                                       26   

Al11Fe3Si6                  VLGM    S                                       26   

Al8FeMg3Si6                 VLGM    S                                       26   

Fe2P                        VLGM    S                                       26   

Fe2Sc                       VLGM    S1   S2                                 26   

Fe6Sc29                     VLGM    S                                       26   

Fe9Sc5                      VLGM    S                                       26   

Fe18Sc10                    VLGM    S                                       26   

FeTi                        VLGM    S                                       26   

Fe2Ti                       VLGM    S                                       26   

Co                          VLGM    S1   S2   S3   S4   S5   L              27   

AlCo                        VLGM    S                                       27   

Al3Co                       VLGM    S                                       27   

Al9Co2                      VLGM    S                                       27   

Al13Co4                     VLGM    S                                       27   

CoSi2                       VLGM    S                                       27   

CoTi                        VLGM    S                                       27   

CoTi2                       VLGM    S                                       27   

Ni                          VLGM    S1   S2   S3   S 4   S5   L              28   
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NiB                         VLGM    S                                       28   

Ni2B                        VLGM    S                                       28   

Ni3B                        VLGM    S                                       28   

'Ni4B3'                     VLGM    S                                       28   

Mg2Ni                       VLGM    S                                       28   

MgNi2                       VLGM    S                                       28    

Al3Ni                       VLGM    S                                       28   

Al3Ni5                      VLGM    S                                       28   

Ni5AlB4                     VLGM    S                                       28   

Ni8AlB11                    VLGM    S                                       28   

Ni2Mg3Al                    VLGM    S                                       28   

NiSi                        VLGM    S                                       28   

NiSi2                       VLGM    S                                       28   

Ni2Si                       VLGM    S                                       28   

Ni3Si                       VLGM    S1   S2                                 28   

Ni3Si2                      VLGM    S                                       28   

Ni5Si2                      VLGM    S                                       28   

Al6Ni3Si                    VLGM    S                                       28   

NiP2                        VLGM    S                                       28   

Ni5P2                       VLGM    S                                       28   

Ni6P5                       VLGM    S                                       28   

CaNi2                       VLGM    S                                       28   

CaNi3                       VLGM    S                                       28   

CaNi5                       VLGM    S                                       28   

Ca2Ni7                      VLGM    S                                       28   

'NiTi2'                     VLGM    S                                       28   

Ni3Ti                       VLGM    S                                       28   

Ni2V                        VLGM    S                                       28   

Ni2V7                       VLGM    S                                       28   

Ni3V                        VLGM    S                                       28   

Ni2Cr                       VLGM    S                                       28   

MnNi                        VLGM    S                                       28   

Mn2Ni                       VLGM    S                                       28   

Mn3Ni                       VLGM    S                                       28    

MnNi2                       VLGM    S                                       28   

MnNi3                       VLGM    S                                       28   

Cu                          VLGM    S1   S2   S3   S4   L                   29   

Mg2Cu                       VLGM    S1   S2                                 29   

Cu2Mg                       VLGM    S1   S2   S3                            29   

CuAl                        VLGM    S                                       29   

Al2Cu                       VLGM    S1   S2   S3                            29   

Al3Cu                       VLGM    S                                       29   

Al3Cu2                      VLGM    S                                       29   

Al2Cu3                      VLGM    S                                       29   

Al9Cu11                     VLGM    S                                       29   

Al2CuLi                     VLGM    S                                       29   

'Al5CuLi3'                  VLGM    S                                       29   

Al15Cu8Li2                  VLGM    S                                       29   

Al57Cu11Li32                VLGM    S                                       29   

Al2CuMg                     VLGM    S                                       29   

Al7Cu3Mg6                   VLGM    S                                       29   

Al5Cu6Mg2                   VLGM    S                                       29   

Cu9Si2                      VLGM    S                                       29   

Cu15Si4                     VLGM    S                                       29   

Cu19Si6                     VLGM    S                                       29   

Cu33Si7                     VLGM    S                                       29   

Cu3Mg2Si                    VLGM    S                                       29   

Cu16Mg6Si7                  VLGM    S                                       29   

Al5Cu2Mg8Si6                VLGM    S                                       29   

CuP2                        VLGM    S                                       29   

Cu3P                        VLGM    S                                       29   

CaCu                        VLGM    S                                       29    

Ca2Cu                       VLGM    S                                       29   

CaCu5                       VLGM    S                                       29   

CuSc                        VLGM    S                                       29   
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Cu2Sc                       VLGM    S                                       29   

Cu4Sc                       VLGM    S                                       29   

ScCu4Al8                    VLGM    S                                       29   

CuTi2                       VLGM    S                                       29   

'Cu2Ti'                     VLGM    S                                       29   

Cu3Ti2                      VLGM    S                                       29   

'Cu4Ti3'                    VLGM    S                                       29   

Al7CuMn2                    VLGM    S                                       29   

AlCu3Mn2                    VLGM    S                                       29   

Al11Cu5Mn3                  VLGM    S                                       29   

Al7CuFe2                    VLGM    S                                       29   

Al23CuFe4                   VLGM    S                                       29   

Al7Cu2Fe                    VLGM    S                                       29   

Zn                          VLGM    S1   S2   S3   S4   S5   S6   S7   ...  30   

LiZn                        VLGM    S                                       30   

Zn2Li                       VLGM    S                                       30   

Zn3Li2                      VLGM    S                                       30   

LiZn4                       VLGM    S                                       30   

Zn5Li2                      VLGM    S                                       30   

Zn7Li3                      VLGM    S                                       30   

NaZn13                      VLGM    S                                       30   

Mg2Zn                       VLGM    S                                       30   

MgZn2                       VLGM    S1   S2                                 30   

Mg2Zn3                      VLGM    S                                       30   

Mg2Zn11                     VLGM    S                                       30    

Mg12Zn13                    VLGM    S                                       30   

Mg51Zn20                    VLGM    S                                       30   

ZnAlLi                      VLGM    S                                       30   

ZnP2                        VLGM    S1   S2                                 30   

Zn3P2                       VLGM    S1   S2                                 30   

KZn13                       VLGM    S                                       30   

CaZn                        VLGM    S                                       30   

Ca3Zn                       VLGM    S                                       30   

CaZn2                       VLGM    S                                       30   

CaZn3                       VLGM    S                                       30   

Ca5Zn3                      VLGM    S                                       30   

CaZn5                       VLGM    S                                       30   

CaZn11                      VLGM    S                                       30   

CaZn13                      VLGM    S                                       30   

Ca2Mg5Zn13                  VLGM    S                                       30   

Ca3Mg3Zn14                  VLGM    S                                       30   

Ca2Mg55Zn43                 VLGM    S                                       30   

Al2CaZn2                    VLGM    S                                       30   

AlCa5Zn2                    VLGM    S                                       30   

Zn62Ca8Al30                 VLGM    S                                       30   

ZnSc                        VLGM    S                                       30   

Zn2Sc                       VLGM    S                                       30   

Zn12Sc                      VLGM    S                                       30   

Zn17Sc2                     VLGM    S1   S2                                 30   

Zn17Sc3                     VLGM    S                                       30   

Zn58Sc13                    VLGM    S                                       30   

TiZn                        VLGM    S                                       30   

Ti2Zn                       VLGM    S                                       30    

TiZn2                       VLGM    S                                       30   

TiZn3                       VLGM    S                                       30   

TiZn5                       VLGM    S                                       30   

TiZn10                      VLGM    S                                       30   

TiZn15                      VLGM    S                                       30   

VZn3                        VLGM    S                                       30   

V4Zn5                       VLGM    S                                       30   

VZn16                       VLGM    S                                       30   

CrZn13                      VLGM    S                                       30   

CrZn17                      VLGM    S                                       30   

Zn9Mn                       VLGM    S                                       30   

Al11Mn3Zn2                  VLGM    S                                       30   
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Zn22Fe2Ti                   VLGM    S                                       30   

NiZn8                       VLGM    S                                       30   

Ga                          VLGM    S1   S2   S3   L                        31   

MgGa                        VLGM    S                                       31   

Mg2Ga                       VLGM    S                                       31   

MgGa2                       VLGM    S                                       31   

Mg5Ga2                      VLGM    S                                       31   

Mg2Ga5                      VLGM    S                                       31   

GaP                         VLGM    S                                       31   

Ge                          VLGM    S1   S2   L                             32   

Mg2Ge                       VLGM    S                                       32   

Cu3Ge                       VLGM    S                                       32   

As                          VLGM    S1   S2   S3   S4   S5   L              33   

Na3As                       VLGM    S                                       33   

AlAs                        VLGM    S                                       33   

AsSi                        VLGM    S                                       33    

As2Si                       VLGM    S                                       33   

Rb                          VLGM    S1   S2   S3   L                        37   

Sr                          VLGM    S1   S2   S3   L                        38   

SrH2                        VLGM    S1   S2                                 38   

Li2Sr3                      VLGM    S                                       38   

Li23Sr6                     VLGM    S                                       38   

SrBe13                      VLGM    S                                       38   

SrB6                        VLGM    S                                       38   

SrMg2                       VLGM    S                                       38   

Sr2Mg17                     VLGM    S                                       38   

Sr6Mg23                     VLGM    S                                       38   

Sr9Mg38                     VLGM    S                                       38   

Al2Sr                       VLGM    S1   S2                                 38   

Al4Sr                       VLGM    S                                       38   

Al7Sr8                      VLGM    S                                       38   

SrAlH5                      VLGM    S                                       38   

Sr2AlH7                     VLGM    S                                       38   

Sr4Al38Mg58                 VLGM    S                                       38   

SrSi                        VLGM    S                                       38   

SrSi2                       VLGM    S1   S2                                 38   

Sr2Si                       VLGM    S                                       38   

Sr5Si3                      VLGM    S                                       38   

SrSi2Al2                    VLGM    S                                       38   

Al9Fe2Sr                    VLGM    S                                       38   

Al9Co2Sr                    VLGM    S                                       38   

NiSr                        VLGM    S                                       38   

Al9Ni2Sr                    VLGM    S                                       38   

CuSr                        VLGM    S                                       38    

Cu5Sr                       VLGM    S                                       38   

SrZn                        VLGM    S                                       38   

SrZn2                       VLGM    S                                       38   

SrZn5                       VLGM    S1   S2                                 38   

SrZn13                      VLGM    S                                       38   

Y                           VLGM    S1   S2   S3   S4   L                   39   

AlY                         VLGM    S                                       39   

YAl2                        VLGM    S                                       39   

Al3Y                        VLGM    S1   S2                                 39   

AlY2                        VLGM    S                                       39   

Al2Y3                       VLGM    S                                       39   

Al4MgY                      VLGM    S                                       39   

YSi                         VLGM    S                                       39   

YSi2                        VLGM    S1   S2                                 39   

Y3Si5                       VLGM    S1   S2                                 39   

Y5Si3                       VLGM    S                                       39   

Y5Si4                       VLGM    S                                       39   

YSi2Al2                     VLGM    S                                       39   

YV2Al20                     VLGM    S                                       39   

Al8CrY                      VLGM    S                                       39   

YCr2Al20                    VLGM    S                                       39   
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YMn2                        VLGM    S                                       39   

YMn12                       VLGM    S                                       39   

Y6Mn23                      VLGM    S                                       39   

Al8Mn4Y                     VLGM    S                                       39   

Y2Mn9Al5                    VLGM    S                                       39   

YFe2                        VLGM    S                                       39   

YFe3                        VLGM    S                                       39    

Y2Fe17                      VLGM    S                                       39   

Y6Fe23                      VLGM    S                                       39   

YFe2Al10                    VLGM    S                                       39   

NiY                         VLGM    S                                       39   

'Ni2Y'                      VLGM    S                                       39   

Ni3Y                        VLGM    S                                       39   

Ni4Y                        VLGM    S                                       39   

'Ni5Y'                      VLGM    S                                       39   

'Ni8Y'                      VLGM    S                                       39   

'Ni7Y2'                     VLGM    S                                       39   

NiY3                        VLGM    S                                       39   

Ni2Y3                       VLGM    S                                       39   

CuY                         VLGM    S                                       39   

Cu2Y                        VLGM    S1   S2                                 39   

Cu4Y                        VLGM    S                                       39   

Cu7Y2                       VLGM    S                                       39   

YCuAl                       VLGM    S                                       39   

YCu4Al8                     VLGM    S                                       39   

YZn                         VLGM    S                                       39   

YZn2                        VLGM    S1   S2                                 39   

YZn3                        VLGM    S                                       39   

YZn5                        VLGM    S                                       39   

YZn11                       VLGM    S                                       39   

YZn12                       VLGM    S                                       39   

Y2Zn17                      VLGM    S1   S2                                 39   

Y3Zn11                      VLGM    S                                       39   

Y3Zn22                      VLGM    S                                       39   

Y13Zn58                     VLGM    S                                       39    

YZnMg12                     VLGM    S                                       39   

YZn2Mg                      VLGM    S                                       39   

YZn6Mg3                     VLGM    S                                       39   

Y3Zn30Mg13                  VLGM    S                                       39   

Y15Zn70Mg15                 VLGM    S                                       39   

Zr                          VLGM    S1   S2   S3   S4   S5   S6   S7   S8   40   

ZrH2                        VLGM    S                                       40   

ZrB                         VLGM    S                                       40   

ZrB2                        VLGM    S                                       40   

ZrB12                       VLGM    S                                       40   

AlZr                        VLGM    S                                       40   

Al2Zr                       VLGM    S                                       40   

Al3Zr                       VLGM    S1   S2   S3                            40   

AlZr2                       VLGM    S                                       40   

Al3Zr2                      VLGM    S                                       40   

AlZr3                       VLGM    S                                       40   

Al2Zr3                      VLGM    S                                       40   

Al3Zr5                      VLGM    S                                       40   

Al4Zr5                      VLGM    S                                       40   

SiZr                        VLGM    S                                       40   

Si2Zr                       VLGM    S                                       40   

SiZr2                       VLGM    S                                       40   

SiZr3                       VLGM    S                                       40   

Si2Zr3                      VLGM    S                                       40   

Si3Zr5                      VLGM    S                                       40   

Si4Zr5                      VLGM    S                                       40   

Ti2Zr                       VLGM    S                                       40   

Ti3Zr                       VLGM    S                                       40    

Zr2Ti                       VLGM    S                                       40   

V2Zr                        VLGM    S                                       40   
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Cr2Zr                       VLGM    S1   S2   S3                            40   

Zr2Cr                       VLGM    S1   S2   S3                            40   

Mn2Zr                       VLGM    S                                       40   

NiZr                        VLGM    S                                       40   

NiZr2                       VLGM    S                                       40   

'Ni7Zr2'                    VLGM    S                                       40   

'Ni8Zr3'                    VLGM    S                                       40   

'Ni5Zr4'                    VLGM    S                                       40   

CuZr                        VLGM    S                                       40   

Cu5Zr                       VLGM    S                                       40   

CuZr2                       VLGM    S                                       40   

Cu8Zr3                      VLGM    S                                       40   

Cu10Zr7                     VLGM    S                                       40   

Cu51Zr14                    VLGM    S                                       40   

Al39Cu33Zr6                 VLGM    S                                       40   

Al43Cu10Zr11                VLGM    S                                       40   

Cu2TiZr                     VLGM    S                                       40   

ZnZr                        VLGM    S                                       40   

Zn2Zr                       VLGM    S                                       40   

Zn3Zr                       VLGM    S1   S2                                 40   

Zn22Zr                      VLGM    S                                       40   

ZnZr2                       VLGM    S                                       40   

Zn2Zr3                      VLGM    S                                       40   

Zn39Zr5                     VLGM    S                                       40   

Nb                          VLGM    L                                       41   

Nb2C                        VLGM    S                                       41    

Al3Nb                       VLGM    S                                       41   

Fe2Nb                       VLGM    S                                       41   

Nb6Fe7                      VLGM    S                                       41   

Co3Nb                       VLGM    S                                       41   

Co7Nb2                      VLGM    S                                       41   

Mo                          VLGM    S1   S2   S3   L                        42   

MoB                         VLGM    S                                       42   

'MoB2'                      VLGM    S                                       42   

MoB4                        VLGM    S                                       42   

'Mo2B'                      VLGM    S                                       42   

'B5Mo3'                     VLGM    S                                       42   

MoC                         VLGM    S                                       42   

Mo2C                        VLGM    S                                       42   

Al4Mo                       VLGM    S                                       42   

'Al5Mo'                     VLGM    S                                       42   

Al12Mo                      VLGM    S                                       42   

AlMo3                       VLGM    S                                       42   

'Al5Mo3'                    VLGM    S                                       42   

'Al8Mo3'                    VLGM    S                                       42   

Al18Mg3Mo2                  VLGM    S                                       42   

MoSi2                       VLGM    S                                       42   

Mo3Si                       VLGM    S                                       42   

Mo5Si3                      VLGM    S                                       42   

MoP                         VLGM    S                                       42   

Mo3P                        VLGM    S                                       42   

'Mn7Mo6'                    VLGM    S                                       42   

Co3Mo                       VLGM    S                                       42   

MoNi4                       VLGM    S                                       42    

MoZn7                       VLGM    S                                       42   

MoZn22                      VLGM    S                                       42   

Ag                          VLGM    S1   S2   S3   S4   S5   L              47   

'Ag3Be8'                    VLGM    S                                       47   

AgMg4                       VLGM    S                                       47   

AlMgAg                      VLGM    S                                       47   

AgCa                        VLGM    S                                       47   

AgCa3                       VLGM    S                                       47   

Ag2Ca                       VLGM    S                                       47   

Ag3Ca5                      VLGM    S                                       47   

Ag7Ca2                      VLGM    S                                       47   
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Ag9Ca2                      VLGM    S                                       47   

AgSc                        VLGM    S                                       47   

Ag2Sc                       VLGM    S                                       47   

Ag4Sc                       VLGM    S                                       47   

AgTi2                       VLGM    S                                       47   

AgSr                        VLGM    S                                       47   

Ag2Sr                       VLGM    S                                       47   

Ag2Sr3                      VLGM    S                                       47   

Ag4Sr                       VLGM    S                                       47   

Ag5Sr                       VLGM    S                                       47   

Ag5Sr3                      VLGM    S                                       47   

AgZr                        VLGM    S                                       47   

'AgZr2'                     VLGM    S                                       47   

In                          VLGM    S1   S2   S3   L                        49   

InNa                        VLGM    S                                       49   

InNa2                       VLGM    S                                       49   

In5Na3                      VLGM    S                                       49    

In9Na5                      VLGM    S                                       49   

InMg2                       VLGM    S                                       49   

In2Mg5                      VLGM    S                                       49   

InP                         VLGM    S                                       49   

InCa3                       VLGM    S                                       49   

In2Ca                       VLGM    S                                       49   

Cu4In                       VLGM    S                                       49   

In3Cu7                      VLGM    S                                       49   

'Cu5In4'                    VLGM    S                                       49   

'Cu7In4'                    VLGM    S                                       49   

InAg3                       VLGM    S                                       49   

In2Ag                       VLGM    S                                       49   

Cd3In                       VLGM    S                                       49   

Sn                          VLGM    S1   S2   S3   L                        50   

SnLi                        VLGM    S                                       50   

Sn2Li5                      VLGM    S                                       50   

Sn3Li7                      VLGM    S                                       50   

Sn3Li8                      VLGM    S                                       50   

Sn4Li17                     VLGM    S                                       50   

Sn5Li2                      VLGM    S                                       50   

Sn5Li13                     VLGM    S                                       50   

SnNa                        VLGM    S1   S2                                 50   

SnNa3                       VLGM    S                                       50   

Sn2Na                       VLGM    S                                       50   

Sn3Na                       VLGM    S                                       50   

Sn3Na4                      VLGM    S                                       50   

Sn4Na                       VLGM    S                                       50   

Sn4Na9                      VLGM    S                                       50    

Sn4Na15                     VLGM    S                                       50   

Sn6Na                       VLGM    S                                       50   

Mg2Sn                       VLGM    S                                       50   

SnMgLi4                     VLGM    S                                       50   

SnCa                        VLGM    S                                       50   

Sn3Ca                       VLGM    S                                       50   

Sn3Ca5                      VLGM    S                                       50   

Sn6Ca7                      VLGM    S                                       50   

Sn20Ca31                    VLGM    S                                       50   

Sn23Ca36                    VLGM    S                                       50   

Sn14Ca12Mg7                 VLGM    S                                       50   

SnTi2                       VLGM    S                                       50   

Sn3Ti5                      VLGM    S                                       50   

Sn5Ti6                      VLGM    S                                       50   

Mn2Sn                       VLGM    S                                       50   

MnSn2                       VLGM    S                                       50   

Mn19Sn6                     VLGM    S                                       50   

FeSn                        VLGM    S                                       50   

FeSn2                       VLGM    S                                       50   

Fe3Sn2                      VLGM    S                                       50   
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Fe5Sn3                      VLGM    S                                       50   

Cu3Sn                       VLGM    S                                       50   

'Cu4Sn'                     VLGM    S                                       50   

'Cu10Sn3'                   VLGM    S                                       50   

'Cu6Sn5'                    VLGM    S                                       50   

'Cu12Sn10'                  VLGM    S                                       50   

SnSr                        VLGM    S                                       50   

SnSr2                       VLGM    S                                       50    

Sn3Sr                       VLGM    S                                       50   

Sn3Sr5                      VLGM    S                                       50   

Sn4Sr                       VLGM    S                                       50   

Sn5Sr3                      VLGM    S                                       50   

SnSrMg                      VLGM    S                                       50   

Sn3SrMg5                    VLGM    S                                       50   

Sn24Sr14Mg25                VLGM    S                                       50   

SnZr4                       VLGM    S                                       50   

Sn2Zr                       VLGM    S                                       50   

Sn3Zr5                      VLGM    S                                       50   

AlSn2Zr5                    VLGM    S                                       50   

SnAg3                       VLGM    S                                       50   

Sb                          VLGM    S1   S2   L                             51   

Na3Sb                       VLGM    S                                       51   

AlSb                        VLGM    S                                       51   

FeSb2                       VLGM    S                                       51   

'Cu2Sb'                     VLGM    S                                       51   

Cu3Sb                       VLGM    S                                       51   

Cu4Sb                       VLGM    S                                       51   

'Cu6Sb'                     VLGM    S                                       51   

'Cu7Sb2'                    VLGM    S                                       51   

GaSb                        VLGM    S                                       51   

InSb                        VLGM    S                                       51   

Sb2Sn3                      VLGM    S                                       51   

Cs                          VLGM    S1   S2   S3   L                        55   

CsNa2                       VLGM    S                                       55   

Ba                          VLGM    S1   S2   S3   L                        56   

Li4Ba                       VLGM    S                                       56    

BaBe13                      VLGM    S                                       56   

BaB6                        VLGM    S                                       56   

NaBa                        VLGM    S                                       56   

Na4Ba                       VLGM    S                                       56   

Mg2Ba                       VLGM    S1   S2                                 56   

Mg17Ba2                     VLGM    S                                       56   

Mg23Ba6                     VLGM    S                                       56   

Al2Ba                       VLGM    S1   S2                                 56   

Al4Ba                       VLGM    S                                       56   

Al5Ba4                      VLGM    S                                       56   

BaSi                        VLGM    S                                       56   

BaSi2                       VLGM    S                                       56   

Ba2Si                       VLGM    S                                       56   

Ba3Si4                      VLGM    S                                       56   

Ba5Si3                      VLGM    S                                       56   

BaAl2Si2                    VLGM    S                                       56   

Al9Fe2Ba                    VLGM    S                                       56   

Al9Co2Ba                    VLGM    S                                       56   

Al9Ni2Ba                    VLGM    S                                       56   

BaCu                        VLGM    S                                       56   

BaCu13                      VLGM    S                                       56   

BaZn                        VLGM    S                                       56   

BaZn2                       VLGM    S                                       56   

BaZn5                       VLGM    S                                       56   

BaZn13                      VLGM    S                                       56   

Ba2Zn                       VLGM    S                                       56   

AgBa                        VLGM    S                                       56   

Ag2Ba                       VLGM    S                                       56    

Ag5Ba                       VLGM    S                                       56   
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Ag2Ba3                      VLGM    S                                       56   

La                          VLGM    S1   S2   S3   S4   L                   57   

Li2LaH4                     VLGM    S                                       57   

LaMg                        VLGM    S                                       57   

LaMg2                       VLGM    S                                       57   

LaMg3                       VLGM    S                                       57   

LaMg12                      VLGM    S                                       57   

La2Mg17                     VLGM    S                                       57   

La5Mg41                     VLGM    S                                       57   

LaAl                        VLGM    S                                       57   

LaAl2                       VLGM    S                                       57   

LaAl3                       VLGM    S                                       57   

La3Al                       VLGM    S                                       57   

La3Al11                     VLGM    S1   S2                                 57   

La22Al53                    VLGM    S                                       57   

La3Al40Mg17                 VLGM    S                                       57   

LaSi                        VLGM    S                                       57   

LaSi2                       VLGM    S                                       57   

La3Si2                      VLGM    S                                       57   

La3Si5                      VLGM    S                                       57   

La5Si3                      VLGM    S1   S2                                 57   

La5Si4                      VLGM    S                                       57   

LaSi2Al2                    VLGM    S                                       57   

LaTi2Al20                   VLGM    S                                       57   

LaV2Al20                    VLGM    S                                       57   

LaCr2Al20                   VLGM    S                                       57   

LaFe2Al10                   VLGM    S                                       57    

CuLa                        VLGM    S                                       57   

Cu2La                       VLGM    S                                       57   

Cu4La                       VLGM    S                                       57   

Cu5La                       VLGM    S                                       57   

Cu6La                       VLGM    S1   S2                                 57   

Cu37La3                     VLGM    S                                       57   

Al3CuLa                     VLGM    S                                       57   

LaCu2Al10                   VLGM    S                                       57   

LaCu4Al8                    VLGM    S                                       57   

LaZn                        VLGM    S                                       57   

LaZn2                       VLGM    S                                       57   

LaZn3                       VLGM    S                                       57   

LaZn4                       VLGM    S                                       57   

LaZn5                       VLGM    S                                       57   

LaZn11                      VLGM    S                                       57   

LaZn12                      VLGM    S                                       57   

LaZn13                      VLGM    S                                       57   

La2Zn17                     VLGM    S1   S2                                 57   

La3Zn11                     VLGM    S                                       57   

La3Zn22                     VLGM    S                                       57   

La13Zn58                    VLGM    S                                       57   

LaZn2Mg                     VLGM    S                                       57   

La5Zn53Mg42                 VLGM    S                                       57   

LaZn2Al2                    VLGM    S                                       57   

Ce                          VLGM    S1   S2   S3   S4   L                   58   

CeMg                        VLGM    S                                       58   

CeMg2                       VLGM    S                                       58   

CeMg3                       VLGM    S                                       58    

CeMg12                      VLGM    S                                       58   

Ce2Mg17                     VLGM    S                                       58   

Ce5Mg41                     VLGM    S                                       58   

CeAl                        VLGM    S                                       58   

CeAl2                       VLGM    S                                       58   

CeAl3                       VLGM    S1   S2                                 58   

Al4Ce                       VLGM    S                                       58   

Ce2Al                       VLGM    S                                       58   

Ce3Al                       VLGM    S1   S2                                 58   

Ce3Al11                     VLGM    S1   S2                                 58   
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CeAl13Mg6                   VLGM    S                                       58   

CeSi                        VLGM    S                                       58   

CeSi2                       VLGM    S                                       58   

Ce3Si2                      VLGM    S                                       58   

Ce3Si5                      VLGM    S                                       58   

Ce5Si3                      VLGM    S1   S2                                 58   

Ce5Si4                      VLGM    S                                       58   

AlCeSi2                     VLGM    S                                       58   

CeTi2Al20                   VLGM    S                                       58   

CeV2Al20                    VLGM    S                                       58   

CeCr2Al20                   VLGM    S                                       58   

CeCr4Al5                    VLGM    S                                       58   

CeMn4Al8                    VLGM    S                                       58   

Ce2Mn3Al                    VLGM    S                                       58   

Ce2Mn7Al10                  VLGM    S                                       58   

CeFe2                       VLGM    S                                       58   

Ce2Fe17                     VLGM    S                                       58   

CeFe2Al10                   VLGM    S                                       58    

CeCo2                       VLGM    S                                       58   

CeCo3                       VLGM    S                                       58   

CeCo5                       VLGM    S                                       58   

Ce2Co7                      VLGM    S                                       58   

Ce2Co17                     VLGM    S                                       58   

Ce5Co19                     VLGM    S                                       58   

Ce24Co11                    VLGM    S                                       58   

CeCu                        VLGM    S                                       58   

CeCu2                       VLGM    S                                       58   

CeCu4                       VLGM    S                                       58   

CeCu5                       VLGM    S                                       58   

CeCu6                       VLGM    S                                       58   

Al3CuCe                     VLGM    S                                       58   

CeCu4Al8                    VLGM    S                                       58   

CeZn                        VLGM    S                                       58   

CeZn2                       VLGM    S                                       58   

CeZn3                       VLGM    S                                       58   

CeZn5                       VLGM    S                                       58   

CeZn11                      VLGM    S                                       58   

CeZn12                      VLGM    S                                       58   

Ce2Zn17                     VLGM    S1   S2                                 58   

Ce3Zn11                     VLGM    S                                       58   

Ce3Zn22                     VLGM    S                                       58   

Ce13Zn58                    VLGM    S                                       58   

CeZn2Mg                     VLGM    S                                       58   

Ce2Zn9Mg5                   VLGM    S                                       58   

Ce2Zn45Mg53                 VLGM    S                                       58   

Ce3Zn9Mg2                   VLGM    S                                       58    

Ce3Zn30Mg13                 VLGM    S                                       58   

Ce6Zn83Mg11                 VLGM    S                                       58   

Ce20Zn81Mg19                VLGM    S                                       58   

CeZn2Al2                    VLGM    S                                       58   

Ce12Y21Mg67                 VLGM    S                                       58   

CeIn2                       VLGM    S                                       58   

CeIn3                       VLGM    S                                       58   

Ce2In                       VLGM    S                                       58   

Ce3In                       VLGM    S                                       58   

Ce3In5                      VLGM    S                                       58   

Ce5In4                      VLGM    S                                       58   

Ce9In11                     VLGM    S                                       58   

Pr                          VLGM    S1   S2   S3   S4   L                   59   

PrMg                        VLGM    S                                       59   

PrMg2                       VLGM    S                                       59   

PrMg3                       VLGM    S                                       59   

PrMg12                      VLGM    S                                       59   

Pr5Mg41                     VLGM    S                                       59   

PrAl                        VLGM    S                                       59   
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PrAl2                       VLGM    S                                       59   

PrAl3                       VLGM    S                                       59   

Pr2Al                       VLGM    S                                       59   

Pr3Al                       VLGM    S1   S2                                 59   

Pr3Al11                     VLGM    S1   S2                                 59   

Pr3Al50Mg22                 VLGM    S                                       59   

PrSi                        VLGM    S                                       59   

Pr3Si4                      VLGM    S                                       59   

Pr5Si3                      VLGM    S1   S2                                 59    

Pr5Si4                      VLGM    S                                       59   

Pr5Si9                      VLGM    S1   S2                                 59   

PrSi2Al2                    VLGM    S                                       59   

PrTi2Al20                   VLGM    S                                       59   

PrV2Al20                    VLGM    S                                       59   

PrCr2Al20                   VLGM    S                                       59   

Pr6Mn23                     VLGM    S                                       59   

Pr2Fe17                     VLGM    S                                       59   

PrFe2Al10                   VLGM    S                                       59   

CuPr                        VLGM    S                                       59   

Cu2Pr                       VLGM    S                                       59   

Cu4Pr                       VLGM    S                                       59   

Cu5Pr                       VLGM    S                                       59   

Cu6Pr                       VLGM    S                                       59   

PrCu4Al8                    VLGM    S                                       59   

PrZn                        VLGM    S                                       59   

PrZn2                       VLGM    S                                       59   

PrZn3                       VLGM    S                                       59   

PrZn5                       VLGM    S                                       59   

PrZn11                      VLGM    S                                       59   

PrZn12                      VLGM    S                                       59   

Pr2Zn17                     VLGM    S1   S2                                 59   

Pr3Zn11                     VLGM    S                                       59   

Pr3Zn22                     VLGM    S                                       59   

Pr13Zn58                    VLGM    S                                       59   

PrZn2Mg                     VLGM    S                                       59   

Pr2Zn9Mg5                   VLGM    S                                       59   

Pr3Zn30Mg13                 VLGM    S                                       59    

PrZn2Al2                    VLGM    S                                       59   

Nd                          VLGM    S1   S2   S3   S4   L                   60   

B4Nd                        VLGM    S                                       60   

B6Nd                        VLGM    S                                       60   

B66Nd                       VLGM    S                                       60   

B5Nd2                       VLGM    S                                       60   

NdMg                        VLGM    S                                       60   

NdMg2                       VLGM    S                                       60   

NdMg3                       VLGM    S                                       60   

Nd5Mg41                     VLGM    S                                       60   

NdAl                        VLGM    S                                       60   

NdAl2                       VLGM    S                                       60   

NdAl3                       VLGM    S                                       60   

Nd2Al                       VLGM    S                                       60   

Nd3Al                       VLGM    S                                       60   

Nd3Al11                     VLGM    S1   S2                                 60   

Nd3Al50Mg22                 VLGM    S                                       60   

NdSi                        VLGM    S                                       60   

Nd2Si3                      VLGM    S1   S2                                 60   

Nd3Si4                      VLGM    S                                       60   

Nd5Si3                      VLGM    S1   S2                                 60   

Nd5Si4                      VLGM    S                                       60   

Nd5Si9                      VLGM    S                                       60   

NdSi2Al2                    VLGM    S                                       60   

NdTi2Al20                   VLGM    S                                       60   

NdV2Al20                    VLGM    S                                       60   

NdCr2Al20                   VLGM    S                                       60   

NdMn2                       VLGM    S                                       60    
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Nd6Mn23                     VLGM    S                                       60   

Nd2Fe17                     VLGM    S                                       60   

Nd5Fe17                     VLGM    S                                       60   

NdFe2Al10                   VLGM    S                                       60   

CuNd                        VLGM    S                                       60   

Cu2Nd                       VLGM    S                                       60   

Cu4Nd                       VLGM    S                                       60   

Cu5Nd                       VLGM    S                                       60   

Cu6Nd                       VLGM    S                                       60   

NdCu4Al8                    VLGM    S                                       60   

NdZn                        VLGM    S                                       60   

NdZn2                       VLGM    S                                       60   

NdZn3                       VLGM    S                                       60   

NdZn5                       VLGM    S                                       60   

NdZn11                      VLGM    S                                       60   

NdZn12                      VLGM    S                                       60   

Nd2Zn17                     VLGM    S1   S2                                 60   

Nd3Zn11                     VLGM    S                                       60   

Nd3Zn22                     VLGM    S                                       60   

Nd13Zn58                    VLGM    S                                       60   

NdZn2Mg                     VLGM    S                                       60   

Nd2Zn9Mg5                   VLGM    S                                       60   

Nd3Zn30Mg13                 VLGM    S                                       60   

NdZn2Al2                    VLGM    S                                       60   

Pm                          VLGM    S1   S2   L                             61   

PmSi                        VLGM    S                                       61   

PmSi2                       VLGM    S                                       61   

Pm3Si5                      VLGM    S                                       61    

Pm5Si3                      VLGM    S                                       61   

Pm5Si4                      VLGM    S                                       61   

PmMn2                       VLGM    S                                       61   

PmMn12                      VLGM    S                                       61   

Pm6Mn23                     VLGM    S                                       61   

PmZn                        VLGM    S                                       61   

PmZn2                       VLGM    S                                       61   

PmZn3                       VLGM    S                                       61   

PmZn5                       VLGM    S                                       61   

PmZn11                      VLGM    S                                       61   

PmZn12                      VLGM    S                                       61   

Pm2Zn17                     VLGM    S1   S2                                 61   

Pm3Zn11                     VLGM    S                                       61   

Pm3Zn22                     VLGM    S                                       61   

Pm13Zn58                    VLGM    S                                       61   

Sm                          VLGM    S1   S2   S3   S4   L                   62   

SmMg                        VLGM    S                                       62   

SmMg2                       VLGM    S                                       62   

SmMg3                       VLGM    S                                       62   

SmMg5                       VLGM    S                                       62   

Sm5Mg41                     VLGM    S                                       62   

SmAl                        VLGM    S                                       62   

SmAl2                       VLGM    S                                       62   

SmAl3                       VLGM    S                                       62   

Sm2Al                       VLGM    S                                       62   

Sm3Al11                     VLGM    S                                       62   

SmSi                        VLGM    S                                       62   

SmSi2                       VLGM    S1   S2                                 62    

Sm3Si5                      VLGM    S                                       62   

Sm5Si3                      VLGM    S                                       62   

Sm5Si4                      VLGM    S                                       62   

SmSi2Al2                    VLGM    S                                       62   

SmTi2Al20                   VLGM    S                                       62   

SmV2Al20                    VLGM    S                                       62   

SmCr2Al20                   VLGM    S                                       62   

SmMn2                       VLGM    S                                       62   

Sm6Mn23                     VLGM    S                                       62   
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SmFe2                       VLGM    S                                       62   

SmFe3                       VLGM    S                                       62   

Sm2Fe17                     VLGM    S                                       62   

SmFe2Al10                   VLGM    S                                       62   

Co2Sm                       VLGM    S                                       62   

CoSm3                       VLGM    S                                       62   

CuSm                        VLGM    S                                       62   

Cu2Sm                       VLGM    S                                       62   

Cu4Sm                       VLGM    S                                       62   

Cu5Sm                       VLGM    S                                       62   

Cu6Sm                       VLGM    S                                       62   

SmCu4Al8                    VLGM    S                                       62   

SmZn                        VLGM    S                                       62   

SmZn2                       VLGM    S                                       62   

SmZn3                       VLGM    S                                       62   

SmZn5                       VLGM    S                                       62   

SmZn11                      VLGM    S                                       62   

SmZn12                      VLGM    S                                       62   

Sm2Zn17                     VLGM    S1   S2                                 62    

Sm3Zn11                     VLGM    S                                       62   

Sm3Zn22                     VLGM    S                                       62   

Sm13Zn58                    VLGM    S                                       62   

SmZn2Mg                     VLGM    S                                       62   

Sm2Zn9Mg5                   VLGM    S                                       62   

Sm3Zn30Mg13                 VLGM    S                                       62   

Eu                          VLGM    S1   S2   S3   L                        63   

EuMg                        VLGM    S                                       63   

EuMg2                       VLGM    S                                       63   

EuMg4                       VLGM    S                                       63   

EuMg5                       VLGM    S                                       63   

Eu2Mg17                     VLGM    S                                       63   

EuAl                        VLGM    S                                       63   

EuAl2                       VLGM    S                                       63   

EuAl4                       VLGM    S                                       63   

EuSi                        VLGM    S                                       63   

Eu3Si5                      VLGM    S                                       63   

Eu5Si3                      VLGM    S                                       63   

Eu5Si4                      VLGM    S                                       63   

Eu8Si11                     VLGM    S                                       63   

Eu50Si87                    VLGM    S                                       63   

EuSi2Al2                    VLGM    S                                       63   

EuTi2Al20                   VLGM    S                                       63   

EuV2Al20                    VLGM    S                                       63   

Al8EuFe2                    VLGM    S                                       63   

CuEu                        VLGM    S                                       63   

Cu2Eu                       VLGM    S                                       63   

Cu5Eu                       VLGM    S                                       63    

CuEu2                       VLGM    S                                       63   

EuCu4Al8                    VLGM    S                                       63   

EuZn                        VLGM    S                                       63   

EuZn2                       VLGM    S                                       63   

EuZn3                       VLGM    S                                       63   

EuZn5                       VLGM    S                                       63   

EuZn11                      VLGM    S                                       63   

EuZn12                      VLGM    S                                       63   

EuZn13                      VLGM    S                                       63   

Eu2Zn17                     VLGM    S1   S2                                 63   

Eu3Zn11                     VLGM    S                                       63   

Eu3Zn22                     VLGM    S                                       63   

Eu13Zn58                    VLGM    S                                       63   

Gd                          VLGM    S1   S2   S3   S4   L                   64   

GdMg                        VLGM    S                                       64   

GdMg2                       VLGM    S                                       64   

GdMg3                       VLGM    S                                       64   

GdMg5                       VLGM    S                                       64   
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GdAl                        VLGM    S                                       64   

GdAl2                       VLGM    S                                       64   

GdAl3                       VLGM    S                                       64   

Gd2Al                       VLGM    S                                       64   

Gd3Al2                      VLGM    S                                       64   

GdAl4Mg                     VLGM    S                                       64   

GdSi                        VLGM    S                                       64   

GdSi2                       VLGM    S1   S2                                 64   

Gd3Si5                      VLGM    S1   S2                                 64   

Gd5Si3                      VLGM    S                                       64    

Gd5Si4                      VLGM    S                                       64   

GdSi2Al2                    VLGM    S                                       64   

GdTi2Al20                   VLGM    S                                       64   

GdV2Al20                    VLGM    S                                       64   

GdCr2Al20                   VLGM    S                                       64   

GdMn2                       VLGM    S                                       64   

GdMn12                      VLGM    S                                       64   

Gd6Mn23                     VLGM    S                                       64   

GdFe2                       VLGM    S                                       64   

GdFe3                       VLGM    S                                       64   

Gd2Fe17                     VLGM    S                                       64   

Gd6Fe23                     VLGM    S                                       64   

GdFe2Al10                   VLGM    S                                       64   

GdCu4Al8                    VLGM    S                                       64   

GdZn                        VLGM    S                                       64   

GdZn2                       VLGM    S                                       64   

GdZn3                       VLGM    S                                       64   

GdZn5                       VLGM    S                                       64   

GdZn11                      VLGM    S                                       64   

GdZn12                      VLGM    S                                       64   

Gd2Zn17                     VLGM    S1   S2                                 64   

Gd3Zn11                     VLGM    S                                       64   

Gd3Zn22                     VLGM    S                                       64   

Gd13Zn58                    VLGM    S                                       64   

GdZnMg12                    VLGM    S                                       64   

GdZn2Mg                     VLGM    S                                       64   

GdZn6Mg3                    VLGM    S                                       64   

Tb                          VLGM    S1   S2   S3   L                        65    

TbMg                        VLGM    S                                       65   

TbMg2                       VLGM    S                                       65   

TbMg3                       VLGM    S                                       65   

Tb5Mg24                     VLGM    S                                       65   

TbAl                        VLGM    S                                       65   

TbAl2                       VLGM    S                                       65   

TbAl3                       VLGM    S                                       65   

Tb2Al                       VLGM    S                                       65   

Tb3Al2                      VLGM    S                                       65   

TbAl4Mg                     VLGM    S                                       65   

TbSi                        VLGM    S                                       65   

TbSi2                       VLGM    S                                       65   

Tb3Si5                      VLGM    S                                       65   

Tb5Si3                      VLGM    S                                       65   

Tb5Si4                      VLGM    S                                       65   

TbSi2Al2                    VLGM    S                                       65   

TbTi2Al20                   VLGM    S                                       65   

TbV2Al20                    VLGM    S                                       65   

TbCr2Al20                   VLGM    S                                       65   

TbMn2                       VLGM    S                                       65   

TbMn12                      VLGM    S                                       65   

Tb6Mn23                     VLGM    S                                       65   

TbFe2                       VLGM    S                                       65   

TbFe3                       VLGM    S                                       65   

Tb2Fe17                     VLGM    S                                       65   

Tb6Fe23                     VLGM    S                                       65   

TbFe2Al10                   VLGM    S                                       65   
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TbCu4Al8                    VLGM    S                                       65    

TbZn                        VLGM    S                                       65   

TbZn2                       VLGM    S                                       65   

TbZn3                       VLGM    S                                       65   

TbZn5                       VLGM    S                                       65   

TbZn11                      VLGM    S                                       65   

TbZn12                      VLGM    S                                       65   

Tb2Zn17                     VLGM    S1   S2                                 65   

Tb3Zn11                     VLGM    S                                       65   

Tb3Zn22                     VLGM    S                                       65   

Tb13Zn58                    VLGM    S                                       65   

TbZnMg12                    VLGM    S                                       65   

TbZn2Mg                     VLGM    S                                       65   

TbZn6Mg3                    VLGM    S                                       65   

Dy                          VLGM    S1   S2   S3   S4   L                   66   

DyMg                        VLGM    S                                       66   

DyMg2                       VLGM    S                                       66   

DyMg3                       VLGM    S                                       66   

Dy5Mg24                     VLGM    S                                       66   

DyAl                        VLGM    S                                       66   

DyAl2                       VLGM    S                                       66   

DyAl3                       VLGM    S1   S2                                 66   

Dy2Al                       VLGM    S                                       66   

Dy3Al2                      VLGM    S                                       66   

Dy2Al10Mg3                  VLGM    S                                       66   

DySi                        VLGM    S                                       66   

DySi2                       VLGM    S1   S2                                 66   

Dy3Si4                      VLGM    S                                       66   

Dy3Si5                      VLGM    S1   S2                                 66    

Dy5Si3                      VLGM    S                                       66   

Dy5Si4                      VLGM    S                                       66   

DySi2Al2                    VLGM    S                                       66   

DyTi2Al20                   VLGM    S                                       66   

DyV2Al20                    VLGM    S                                       66   

DyCr2Al20                   VLGM    S                                       66   

DyMn2                       VLGM    S                                       66   

DyMn12                      VLGM    S                                       66   

Dy6Mn23                     VLGM    S                                       66   

DyFe2                       VLGM    S                                       66   

DyFe3                       VLGM    S                                       66   

Dy2Fe17                     VLGM    S                                       66   

Dy6Fe23                     VLGM    S                                       66   

DyFe2Al10                   VLGM    S                                       66   

DyCu4Al8                    VLGM    S                                       66   

DyZn                        VLGM    S                                       66   

DyZn2                       VLGM    S                                       66   

DyZn3                       VLGM    S                                       66   

DyZn5                       VLGM    S                                       66   

DyZn11                      VLGM    S                                       66   

DyZn12                      VLGM    S                                       66   

Dy2Zn17                     VLGM    S1   S2                                 66   

Dy3Zn11                     VLGM    S                                       66   

Dy3Zn22                     VLGM    S                                       66   

Dy13Zn58                    VLGM    S                                       66   

DyZnMg12                    VLGM    S                                       66   

DyZn2Mg                     VLGM    S                                       66   

DyZn6Mg3                    VLGM    S                                       66    

Ho                          VLGM    S1   S2   S3   L                        67   

HoMg                        VLGM    S                                       67   

HoMg2                       VLGM    S                                       67   

Ho5Mg24                     VLGM    S                                       67   

HoAl                        VLGM    S                                       67   

HoAl2                       VLGM    S                                       67   

HoAl3                       VLGM    S                                       67   

Ho2Al                       VLGM    S                                       67   
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Ho3Al2                      VLGM    S                                       67   

Ho2Al10Mg3                  VLGM    S                                       67   

HoSi                        VLGM    S                                       67   

Ho3Si4                      VLGM    S                                       67   

Ho3Si5                      VLGM    S1   S2                                 67   

Ho5Si3                      VLGM    S                                       67   

Ho5Si4                      VLGM    S                                       67   

Ho5Si9                      VLGM    S1   S2                                 67   

HoSiAl2                     VLGM    S                                       67   

HoSi2Al2                    VLGM    S                                       67   

HoTi2Al20                   VLGM    S                                       67   

HoCr2Al20                   VLGM    S                                       67   

HoMn2                       VLGM    S                                       67   

HoMn12                      VLGM    S                                       67   

Ho6Mn23                     VLGM    S                                       67   

HoFe2                       VLGM    S                                       67   

HoFe3                       VLGM    S                                       67   

Ho2Fe17                     VLGM    S                                       67   

Ho6Fe23                     VLGM    S                                       67   

HoFe2Al10                   VLGM    S                                       67    

CuHo                        VLGM    S                                       67   

Cu2Ho                       VLGM    S                                       67   

Cu5Ho                       VLGM    S1   S2                                 67   

Cu7Ho2                      VLGM    S                                       67   

Cu9Ho2                      VLGM    S                                       67   

HoCu4Al8                    VLGM    S                                       67   

HoZn                        VLGM    S                                       67   

HoZn2                       VLGM    S                                       67   

HoZn3                       VLGM    S                                       67   

HoZn5                       VLGM    S                                       67   

HoZn11                      VLGM    S                                       67   

HoZn12                      VLGM    S                                       67   

Ho2Zn17                     VLGM    S1   S2                                 67   

Ho3Zn11                     VLGM    S                                       67   

Ho3Zn22                     VLGM    S                                       67   

Ho13Zn58                    VLGM    S                                       67   

HoZnMg12                    VLGM    S                                       67   

HoZn2Mg                     VLGM    S                                       67   

HoZn6Mg3                    VLGM    S                                       67   

Er                          VLGM    S1   S2   S3   S4   L                   68   

ErMg                        VLGM    S                                       68   

ErMg2                       VLGM    S                                       68   

Er5Mg24                     VLGM    S                                       68   

ErAl                        VLGM    S                                       68   

ErAl2                       VLGM    S                                       68   

ErAl3                       VLGM    S                                       68   

Er2Al                       VLGM    S                                       68   

Er3Al2                      VLGM    S                                       68    

Er3Al20Mg7                  VLGM    S                                       68   

ErSi                        VLGM    S                                       68   

Er3Si5                      VLGM    S1   S2                                 68   

Er5Si3                      VLGM    S                                       68   

Er5Si4                      VLGM    S                                       68   

Er2Si2Al3                   VLGM    S                                       68   

ErTi2Al20                   VLGM    S                                       68   

ErV2Al20                    VLGM    S                                       68   

ErCr2Al20                   VLGM    S                                       68   

ErMn2                       VLGM    S                                       68   

ErMn12                      VLGM    S                                       68   

Er6Mn23                     VLGM    S                                       68   

ErFe2                       VLGM    S                                       68   

ErFe3                       VLGM    S                                       68   

Er2Fe17                     VLGM    S                                       68   

Er6Fe23                     VLGM    S                                       68   

ErFe2Al10                   VLGM    S                                       68   
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ErCu4Al8                    VLGM    S                                       68   

ErZn                        VLGM    S                                       68   

ErZn2                       VLGM    S                                       68   

ErZn3                       VLGM    S                                       68   

ErZn5                       VLGM    S                                       68   

ErZn11                      VLGM    S                                       68   

ErZn12                      VLGM    S                                       68   

Er2Zn17                     VLGM    S1   S2                                 68   

Er3Zn11                     VLGM    S                                       68   

Er3Zn22                     VLGM    S                                       68   

Er13Zn58                    VLGM    S                                       68    

ErZnMg12                    VLGM    S                                       68   

ErZn2Mg                     VLGM    S                                       68   

ErZn6Mg3                    VLGM    S                                       68   

Tm                          VLGM    S1   S2   S3   L                        69   

TmMg                        VLGM    S                                       69   

TmMg2                       VLGM    S                                       69   

Tm5Mg24                     VLGM    S                                       69   

TmAl                        VLGM    S                                       69   

TmAl2                       VLGM    S                                       69   

TmAl3                       VLGM    S                                       69   

Tm2Al                       VLGM    S                                       69   

Tm3Al2                      VLGM    S                                       69   

TmSi                        VLGM    S                                       69   

Tm3Si5                      VLGM    S                                       69   

Tm5Si3                      VLGM    S                                       69   

Tm5Si4                      VLGM    S                                       69   

TmMn2                       VLGM    S                                       69   

TmMn12                      VLGM    S                                       69   

Tm6Mn23                     VLGM    S                                       69   

TmFe2                       VLGM    S                                       69   

TmFe3                       VLGM    S                                       69   

Tm2Fe17                     VLGM    S                                       69   

Tm6Fe23                     VLGM    S                                       69   

TmFe2Al10                   VLGM    S                                       69   

TmCu4Al8                    VLGM    S                                       69   

TmZn                        VLGM    S                                       69   

TmZn2                       VLGM    S                                       69   

TmZn3                       VLGM    S                                       69    

TmZn5                       VLGM    S                                       69   

TmZn11                      VLGM    S                                       69   

TmZn12                      VLGM    S                                       69   

Tm2Zn17                     VLGM    S1   S2                                 69   

Tm3Zn11                     VLGM    S                                       69   

Tm3Zn22                     VLGM    S                                       69   

Tm13Zn58                    VLGM    S                                       69   

TmZnMg12                    VLGM    S                                       69   

TmZn2Mg                     VLGM    S                                       69   

TmZn6Mg3                    VLGM    S                                       69   

Yb                          VLGM    S1   S2   S3   S4   L                   70   

YbMg2                       VLGM    S                                       70   

YbAl2                       VLGM    S                                       70   

YbAl3                       VLGM    S                                       70   

YbSi                        VLGM    S                                       70   

Yb3Si5                      VLGM    S                                       70   

Yb5Si3                      VLGM    S                                       70   

Yb5Si4                      VLGM    S                                       70   

Yb8Si11                     VLGM    S                                       70   

Yb50Si87                    VLGM    S                                       70   

YbSi2Al2                    VLGM    S                                       70   

YbTi2Al20                   VLGM    S                                       70   

YbV2Al20                    VLGM    S                                       70   

YbCr2Al20                   VLGM    S                                       70   

YbFe2Al10                   VLGM    S                                       70   

YbCu4Al8                    VLGM    S                                       70   
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YbZn                        VLGM    S                                       70   

YbZn2                       VLGM    S1   S2                                 70    

YbZn3                       VLGM    S                                       70   

YbZn5                       VLGM    S                                       70   

YbZn11                      VLGM    S                                       70   

YbZn12                      VLGM    S                                       70   

Yb2Zn17                     VLGM    S1   S2                                 70   

Yb3Zn11                     VLGM    S                                       70   

Yb3Zn22                     VLGM    S                                       70   

Yb13Zn58                    VLGM    S                                       70   

Lu                          VLGM    S1   S2   S3   L                        71   

LuMg                        VLGM    S                                       71   

LuMg2                       VLGM    S                                       71   

Lu5Mg24                     VLGM    S                                       71   

LuAl                        VLGM    S                                       71   

LuAl2                       VLGM    S                                       71   

LuAl3                       VLGM    S                                       71   

Lu2Al                       VLGM    S                                       71   

Lu3Al2                      VLGM    S                                       71   

LuSi                        VLGM    S                                       71   

Lu3Si5                      VLGM    S                                       71   

Lu5Si3                      VLGM    S                                       71   

Lu5Si4                      VLGM    S                                       71   

LuV2Al20                    VLGM    S                                       71   

LuMn2                       VLGM    S                                       71   

LuMn5                       VLGM    S                                       71   

Lu6Mn23                     VLGM    S                                       71   

LuFe2                       VLGM    S                                       71   

LuFe3                       VLGM    S                                       71   

Lu2Fe17                     VLGM    S                                       71    

Lu6Fe23                     VLGM    S                                       71   

LuFe2Al10                   VLGM    S                                       71   

LuCu4Al8                    VLGM    S                                       71   

LuZn                        VLGM    S                                       71   

LuZn2                       VLGM    S                                       71   

LuZn3                       VLGM    S                                       71   

LuZn5                       VLGM    S                                       71   

LuZn11                      VLGM    S                                       71   

LuZn12                      VLGM    S                                       71   

Lu2Zn17                     VLGM    S1   S2                                 71   

Lu3Zn11                     VLGM    S                                       71   

Lu3Zn22                     VLGM    S                                       71   

Lu13Zn58                    VLGM    S                                       71   

LuZnMg12                    VLGM    S                                       71   

LuZn2Mg                     VLGM    S                                       71   

LuZn6Mg3                    VLGM    S                                       71   

Hf                          VLGM    S1   S2   S3   L                        72   

HfB                         VLGM    S                                       72   

HfB2                        VLGM    S                                       72   

AlHf                        VLGM    S                                       72   

Al3Hf                       VLGM    S1   S2                                 72   

Ta                          VLGM    S    L                                  73   

Ta2C                        VLGM    S                                       73   

Al3Ta                       VLGM    S                                       73   

Al3Ta2                      VLGM    S1   S2                                 73   

Al18Mg3Ta2                  VLGM    S                                       73   

'Si2Ta'                     VLGM    S                                       73   

'SiTa2'                     VLGM    S                                       73    

SiTa3                       VLGM    S                                       73   

Si3Ta5                      VLGM    S                                       73   

CoTa2                       VLGM    S                                       73   

Co7Ta2                      VLGM    S                                       73   

'Ni2Ta'                     VLGM    S                                       73   

'Ni8Ta'                     VLGM    S                                       73   

W                           VLGM    S1   S2   S3   L                        74   
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WB                          VLGM    S1   S2                                 74   

W2B                         VLGM    S                                       74   

W2B9                        VLGM    S                                       74   

Al2W                        VLGM    S                                       74   

Al4W                        VLGM    S                                       74   

Al5W                        VLGM    S                                       74   

Al12W                       VLGM    S                                       74   

Al7W3                       VLGM    S                                       74   

Al77W23                     VLGM    S                                       74   

Al18Mg3W2                   VLGM    S                                       74   

'Si2W'                      VLGM    S                                       74   

Si3W5                       VLGM    S                                       74   

Fe2W                        VLGM    S                                       74   

Fe7W6                       VLGM    S                                       74   

Co3W                        VLGM    S                                       74   

NiW                         VLGM    S                                       74   

Ni4W                        VLGM    S                                       74   

'NiW2'                      VLGM    S                                       74   

Al2Au                       VLGM    S                                       79   

AuSn                        VLGM    S                                       79   

'AuSn2'                     VLGM    S                                       79    

AuSn4                       VLGM    S                                       79   

Pb                          VLGM    S1   S2   S3   S4   S5   S6   S7   L    82   

LiPb                        VLGM    S                                       82   

Pb5Li22                     VLGM    S                                       82   

Mg2Pb                       VLGM    S                                       82   

PbZr4                       VLGM    S                                       82   

Pb2Zr                       VLGM    S                                       82   

Pb3Zr5                      VLGM    S                                       82   

Au2Pb                       VLGM    S                                       82   

AuPb2                       VLGM    S                                       82   

AuPb3                       VLGM    S                                       82   

Bi                          VLGM    S    L                                  83   

BiLi                        VLGM    S                                       83   

BiLi3                       VLGM    S                                       83   

BiNa                        VLGM    S                                       83   

BiNa3                       VLGM    S                                       83   

BiK3                        VLGM    S1   S2                                 83   

Bi2K                        VLGM    S                                       83   

Bi2K3                       VLGM    S                                       83   

Bi4K5                       VLGM    S                                       83   

Bi3Ni                       VLGM    S                                       83   

BiRb3                       VLGM    S1   S2                                 83   

Bi2Rb                       VLGM    S                                       83   

Bi2Rb3                      VLGM    S                                       83   

Bi4Rb5                      VLGM    S                                       83   

BiIn                        VLGM    S                                       83   

'BiIn2'                     VLGM    S                                       83   

Bi3In5                      VLGM    S                                       83    
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Modeling 

  
In the thermodynamic assessments, the liquid phase has been described using the Modified 
Quasichemical Model in the Pair Approximation (MQMPA) in order to evaluate short-range order 
(SRO) between the elements.  Within this model, it is possible to force some binary interactions to 
respect a Bragg-Williams (BW) type of configurational entropy (which neglects SRO for the specific 
binary interactions). This makes possible the incorporation of several optimized binary systems 
coming from the CALPHAD community where a Bragg-Williams configurational entropy with a 
Redlich-Kister-Muggianu (R-K) polynomial expression of the excess Gibbs energy are typically used.  
For each binary system in the present database, the type of configurational entropy is given in the 
"List of optimized systems and calculated binary phase diagrams".  In many cases, an important part 
of the experimental information on a given binary system is associated to solid-liquid equilibria.  
Hence a thermodynamic model for the liquid phase that takes into account SRO can permit a better 
fit of the thermodynamic and phase equilibrium data for the important solid phases that constitute 
the alloy.    
  
Most solid solution phases have been described using sublattice models based on the Compound 
Energy Formalism (long-range order (LRO)) which include interstitials and vacancies where 
appropriate.  The FCC_A1 and BCC_B2 solid solutions have C as an interstitial species.  Please note 
that HCP_A3 does not have C as an interstitial species. 
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Table 4: Optimized binary systems (quality (Q): A = top, B = reasonable, C = low) 

# System Liquid Model Q  Source 

1 
Ag - Al Bragg-Williams R-K Polynomial A  S.S. Lim, P.L. Rossiter, J.W. Tibbals, Calphad 19 (1995) 131-

142. 

2 
Ag - Au Bragg-Williams R-K Polynomial A  M. Hassam, J. Agren, M.Gaune-Escard, J.P.Bros, Metall. Trans. 

21A (1990) 1877-1884. 

3 Ag - B Bragg-Williams R-K Polynomial A  SGTE 

4 Ag - Ba Bragg-Williams R-K Polynomial A  SGTE 

5 Ag - Be Bragg-Williams R-K Polynomial A  SGTE 

6 
Ag - Bi Bragg-Williams R-K Polynomial A  H.L. Lukas, unpublished work, (1998) based on Zimmermann's 

original work. 

7 Ag - C Ideal C graphite saturation P. Chartrand 2014 

8 
Ag - Ca MQMPA (Pair Fraction Exp.) A  J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic 

modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary 
systems", submitted 2014 

9 Ag - Cr Bragg-Williams R-K Polynomial A  SGTE 

10 
Ag - Cu Bragg-Williams R-K Polynomial A  Unpublished update by F.H. Hayes using unaries of A.T. 

Dinsdale from: F. H. Hayes, H. L. Lukas, G. Effenberg, and G. 
Petzow, Z. Metallkde. 77 (1986) 749-754. 

11 Ag - Fe MQMPA (Pair Fraction Exp.) B  P. Chartrand, CRCT, 2014 

12 Ag - Ge Bragg-Williams R-K Polynomial A  P.Y. Chevalier, Thermochimica Acta 130 (1988) 25-32. 

13 

Ag - In MQMPA (Pair Fraction Exp.) A  J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H. 
W¦bD ŀƴŘ aΦ a95w!WΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀƴŘ 9ȄǇŜǊƛƳŜƴǘŀƭ 
Study of the Mg-Sn-Ag-Lƴ vǳŀǘŜǊƴŀǊȅ {ȅǎǘŜƳέΣ Journal of 
Phase Equilibria and Diffusion, Volume 35, Issue 3, (June 
2014), pp 284-31. 

14 Ag - Ir Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

15 
Ag - Li MQMPA (Pair Fraction Exp.) A  J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic 

modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary 
systems", submitted 2014 

16 

Ag - Mg MQMPA (Pair Fraction Exp.) A  J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H. 
W¦bD ŀƴŘ aΦ a95w!WΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀƴŘ 9ȄǇŜǊƛƳŜƴǘŀƭ 
Study of the Mg-Sn-Ag-Lƴ vǳŀǘŜǊƴŀǊȅ {ȅǎǘŜƳέΣ Journal of 
Phase Equilibria and Diffusion, Volume 35, Issue 3, (June 
2014), pp 284-31. 

17 Ag - Mn Bragg-Williams R-K Polynomial A  SGTE 

18 

Ag - Na MQMPA (Pair Fraction Exp.) A  J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ optimization of the (Na + X) 
binary systems (X = Ag, Ca, In, Sn, Zn) using combined 
Calphad and first-ǇǊƛƴŎƛǇƭŜǎ ƳŜǘƘƻŘǎ ƻŦ ŎŀƭŎǳƭŀǘƛƻƴέΣ WƻǳǊƴŀƭ 
of Chemical Thermodynamics, 66 (2013) 22-33 

19 Ag - Ni Bragg-Williams R-K Polynomial A  SGTE 

20 Ag - Os Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

21 
Ag - Pb Bragg-Williams R-K Polynomial A  F.H. Hayes, H.L. Lukas, G. Effenberg; Z. Metallkde, 77 (1986), 

pp. 749-754. 

22 Ag - Pd Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

23 Ag - Pt Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

24 Ag - Rh Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

25 Ag - Ru Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

26 Ag - Sb Bragg-Williams R-K Polynomial B Liquid only SGTE 

27 Ag - Sc Bragg-Williams R-K Polynomial A  SGTE 

28 Ag - Si Bragg-Williams R-K Polynomial A  P.Y. Chevalier, Thermochimica Acta 113 (1988) 33-41. 

29 
Ag - Sn MQMPA (Pair Fraction Exp.) A  J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H. 

W¦bD ŀƴŘ aΦ a95w!WΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀƴŘ 9ȄǇŜǊƛƳŜƴǘŀƭ 
Study of the Mg-Sn-Ag-Lƴ vǳŀǘŜǊƴŀǊȅ {ȅǎǘŜƳέΣ Journal of 
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Phase Equilibria and Diffusion, Volume 35, Issue 3, (June 
2014), pp 284-31 

30 Ag - Sr MQMPA (Pair Fraction Exp.) A  Jian Wang, Ph.D. Thesis, Ecole Polytechnique, Montreal, 2014 

31 Ag - Ti Bragg-Williams R-K Polynomial A  from FSNobl 

32 Ag - Tl Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

33 Ag - V Bragg-Williams R-K Polynomial A  SGTE 

34 
Ag - Zn MQMPA (Pair Fraction Exp.) A  J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic 

modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary 
systems", submitted 2014 

35 Ag - Zr Bragg-Williams R-K Polynomial A  from FSNobl 

36 Al - As MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (VLAB Project) 

37 Al - Au Bragg-Williams R-K Polynomial A  SGTE 

38 Al - B MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (VLAB Project) 

39 Al - Ba MQMPA (Pair Fraction Exp.) A  J.-P. Harvey, CRCT, 2004 (VLAB Project) 

40 Al - Be Bragg-Williams R-K Polynomial A  M. Piché, M.A.Sc., École Polytechnique, 2002 

41 
Al - Bi MQMPA (Pair Fraction Exp.) A  M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Al-

Bi, Al-Sb, Mg-Al-Bi and Mg-Al-Sb systems"Calphad, 2010, vol. 
34, pp. 51-63. 

42 Al - C MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2004 (VLAB Project) 

43 Al - Ca MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 

44 

Al - Ce MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-La, Al-Ce, 
Al-Pr, Al-Nd and Al-Sm systems using the Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ƭƛǉǳƛŘǎέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 35(1), 
p.30-41, 2011. 

45 Al - Co Bragg-Williams R-K Polynomial A  SGTE 

46 Al - Cr MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2006 (VLAB Project) 

47 
Al - Cu Bragg-Williams R-K Polynomial A  COST 507, pp.28-33; Vol.Data: C. Robelin, CRCT, 2006 (VLAB 

Project) 

48 

Al - Dy MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-Gd, Al-Tb, 
Al-Dy, Al-Ho and Al-Er systems using a Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ǘƘŜ ƭƛǉǳƛŘέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 34(4), 
p.456-466, 2010 

49 

Al - Er MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-Gd, Al-Tb, 
Al-Dy, Al-Ho and Al-Er systems using a Modified 
Quasichemical Model ŦƻǊ ǘƘŜ ƭƛǉǳƛŘέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 34(4), 
p.456-466, 2010 

50 Al - Eu MQMPA (Pair Fraction Exp.) A  Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012) 

51 
Al - Fe MQMPA (Pair Fraction Exp.) A  COST 507, pp.34-39.; and P. Chartrand, CRCT, 2006 (VLAB 

Project) 

52 Al - Ga Bragg-Williams R-K Polynomial A  SGTE 

53 

Al - Gd MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-Gd, Al-Tb, 
Al-Dy, Al-Ho and Al-Er systems using a Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ǘƘŜ ƭƛǉǳƛŘέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 34(4), 
p.456-466, 2010 

54 Al - Ge Bragg-Williams R-K Polynomial A  SGTE 

55 

Al - H MQMPA (Pair Fraction Exp.) A Gaseous species must be 
taken from FACTPS 
Database (or SGPS) 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 
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56 Al - Hf Bragg-Williams R-K Polynomial C valid for X(Al) > 0.75 P. Chartrand, CRCT, 2003 (VLAB Project) 

57 Al - Hg Bragg-Williams R-K Polynomial A  SGTE 

58 

Al - Ho MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-Gd, Al-Tb, 
Al-Dy, Al-Ho and Al-Er systems using a Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ǘƘŜ ƭƛǉǳƛŘέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 34(4), 
p.456-466, 2010 

59 Al - In Bragg-Williams R-K Polynomial A  SGTE 

60 Al - K MQMPA (Pair Fraction Exp.) B Estimated from Al-Na P. Chartrand, CRCT, 2000 (FACT Consortium Project) 

61 

Al - La MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-La, Al-Ce, 
Al-Pr, Al-Nd and Al-Sm systems using the Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ƭƛǉǳƛŘǎέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 35(1), 
p.30-41, 2011. 

62 

Al - Li MQMPA (Pair Fraction Exp.) A  J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

63 Al - Lu MQMPA (Pair Fraction Exp.) A  Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012) 

64 
Al - Mg MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2006; Vol.Data: F.Gemme, CRCT, 2003 

(VLAB project); C.Aliravci, 2007 (GM Project). 

65 Al - Mn MQMPA (Pair Fraction Exp.) A  A. Shukla, M.A.Sc. thesis, Ecole Polytechnique, 2008 

66 
Al - Mo Bragg-Williams R-K Polynomial B (AlMo solid solution for 

T>1700K and X(Mo) 
around 0.500 is missing)  

COST 507, pp.59-64. 

67 
Al - N Bragg-Williams R-K Polynomial A Gaseous species must be 

taken from FACTPS 
Database (or SGPS) 

SGTE 

68 Al - Na MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2000 (FACT Consortium Project) 

69 Al - Nb Bragg-Williams R-K Polynomial A  COST-507 

70 

Al - Nd MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ !ƭ-La, Al-Ce, 
Al-Pr, Al-Nd and Al-Sm systems using the Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ƭƛǉǳƛŘǎέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 35(1), 
p.30-41, 2011. 

71 Al - Ni Bragg-Williams R-K Polynomial A  K. Hack, GTT-Technologies, private communication, 2003 

72 

Al - O MQMPA (Pair Fraction Exp.) B Gaseous species and 
Al2O3(s) must be taken 
from FACTPS Database (or 
SGPS) 

P. Chartrand, CRCT, 2003 (VLAB Project) 

73 Al - P MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2014 

74 Al - Pb MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2009 

75 

Al - Pr MQMPA (Pair Fraction Exp.) A  L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ evaluation and optimization of Al-La, Al-Ce, 
Al-Pr, Al-Nd and Al-Sm systems using the Modified 
vǳŀǎƛŎƘŜƳƛŎŀƭ aƻŘŜƭ ŦƻǊ ƭƛǉǳƛŘǎέΣ /![tI!5Υ /ƻƳǇǳǘŜǊ 
Coupling of Phase Diagrams and Thermochemistry, 35(1), 
p.30-41, 2011. 

76 

Al - S MQMPA (Pair Fraction Exp.) C Gaseous species and 
Al2S3(s) must be taken 
from FACTPS Database (or 
SGPS) 

P. Chartrand, CRCT, 2007 estimation (VLAB Project) 

77 
Al - Sb MQMPA (Pair Fraction Exp.) A  M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Al-

Bi, Al-Sb, Mg-Al-Bi and Mg-Al-Sb systems"Calphad, 2010, vol. 
34, pp. 51-63. 

78 
Al - Sc MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, A.D. Pelton. P. Chartrand and C. Fuerst, Calphad 

32 (2008), pp. 413-422 

79 Al - Si MQMPA (Pair Fraction Exp.) A  J.-P. Harvey, M.A.Sc. thesis, Ecole Polytechnique, 2006; Vol. 
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Data: F. Gemme, CRCT, 2003 (VLAB project) 

80 Al - Sm MQMPA (Pair Fraction Exp.) A  Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012) 

81 
Al - Sn MQMPA (Pair Fraction Exp.) A  Y.-B. Kang and A.D. Pelton, CALPHAD: Computer Coupling of 

Phase Diagrams and Thermochemistry 34 (2010) 180 188 

82 Al - Sr MQMPA (Pair Fraction Exp.) A  P.-!Φ !ƴŎǘƛƭΣ tǊƻƧŜǘ ŘŜ Ŧƛƴ ŘΩŜǘǳŘŜǎΣ /w/¢Σ нлло 

83 
Al - Ta Bragg-Williams R-K Polynomial B (valid for X(Al) > 0.750 

only) 
COST 507, pp.83-88. 

84 Al - Tb MQMPA (Pair Fraction Exp.) A  Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012) 

85 
Al - Ti MQMPA (Pair Fraction Exp.) A  Liquid phase : P. Chartrand, CRCT, 2005 (VLAB Project); Solids: 

COST 507, pp.89-94. 

86 Al - Tm MQMPA (Pair Fraction Exp.) A  Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012) 

87 Al - V Bragg-Williams R-K Polynomial A  COST 507, pp.95-98. 

88 Al - W Bragg-Williams R-K Polynomial A  COST 507, pp.103-108. 

89 
Al - Y MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, A.D. Pelton. P. Chartrand and C. Fuerst, Calphad 

32 (2008), pp. 413-422 

90 Al - Yb MQMPA (Pair Fraction Exp.) A  Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012) 

91 
Al - Zn MQMPA (Pair Fraction Exp.) A  Liquid : P. Chartrand, CRCT, 2006 (VLAB Project); Vol.Data. 

F.Gemme, CRCT, 2003 (VLAB Project); solids S. ςL. Chen and 
Y.A. Chang, Calphad, 17 (1993), pp. 113-124. 

92 Al - Zr Bragg-Williams R-K Polynomial A  COST 507, pp.112-116. 

93 As - Au Bragg-Williams R-K Polynomial A Liquid only SGTE 

94 As - Ga Bragg-Williams R-K Polynomial A Liquid only SGTE 

95 As - Ge Bragg-Williams R-K Polynomial A Liquid only SGTE 

96 As - In Bragg-Williams R-K Polynomial A Liquid only SGTE 

97 As - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

98 As - Pb Bragg-Williams R-K Polynomial A Liquid only SGTE 

99 As - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

100 As - Si MQMPA (Pair Fraction Exp.) A  P.-J. Spencer, 2006 (VLAB project) 

101 Au - Bi Bragg-Williams R-K Polynomial A Liquid only SGTE 

102 Au - C Bragg-Williams R-K Polynomial A  SGTE 

103 Au - Cr Bragg-Williams R-K Polynomial A  from FSNobl 

104 
Au - Cu Bragg-Williams R-K Polynomial A No ordered L12 & L10 

phases 
SGTE 

105 Au - Ge Bragg-Williams R-K Polynomial A  SGTE 

106 Au - In Bragg-Williams R-K Polynomial A Liquid only SGTE 

107 Au - Pb Bragg-Williams R-K Polynomial A Liquid only SGTE 

108 Au - Pd Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

109 Au - Pt Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

110 Au - Rh Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

111 Au - Ru Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

112 Au - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

113 Au - Si Bragg-Williams R-K Polynomial A  SGTE 

114 Au - Sn Bragg-Williams R-K Polynomial A Liquid only SGTE 

115 Au - Te Bragg-Williams R-K Polynomial A Liquid only SGTE 

116 Au - Ti Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

117 Au - Tl Bragg-Williams R-K Polynomial B  SGTE 

118 Au - Zn Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

119 B - C MQMPA (Pair Fraction Exp.) A  P.-J. Spencer, 2007 (VLAB project) 
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120 B - Ca Ideal C CaBx P. Chartrand 2014 

121 
B - Cr Bragg-Williams R-K Polynomial A  L.M. Pan, unpublished research in SGTE Solution Database, 

1991. 

122 B - Cu Bragg-Williams R-K Polynomial A  SGTE 

123 
B - Fe Bragg-Williams R-K Polynomial A  B. Hallemans, P.Wollants, J.Roos, J. Phase Equilib. 16 (1995), 

pp. 137-149. 

124 
B - Hf Bragg-Williams R-K Polynomial B (B solubility in Hf(BCC & 

HCP) is neglected) 
COST 507, pp.120-122. 

125 B - Mg MQMPA (Pair Fraction Exp.) B  X.-F. Sheng, CRCT, 2008 (GM Project) 

126 
B - Mo Bragg-Williams R-K Polynomial B (B solubility in Mo is 

neglected)                             
      

L.M. Pan, unpublished research in SGTE Solution Database, 
1991. 

127 
B - N Bragg-Williams R-K Polynomial A Gaseous species must be 

taken from FACTPS 
SGTE 

128 B - Nd Bragg-Williams R-K Polynomial A  COST-507 

129 
B ς Ni Bragg-Williams R-K Polynomial A  L.M. Pan, unpublished research in SGTE Solution Database, 

1991. 

130 B ς Si MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2007 (VLAB project) 

131 B ς Sr Ideal C SrBx P. Chartrand 2014 

132 B ς Ti MQMPA (Pair Fraction Exp.) A  P.-J. Spencer, CRCT, 2005 (VLAB project) 

133 
B ς V Bragg-Williams R-K Polynomial A  L.M. Pan, unpublished research in SGTE Solution Database, 

1991. 

134 
B ς W Bragg-Williams R-K Polynomial A  H. Duschanek, P. Rogl, J. Phase Equilib. 16 (1995), pp. 150-

161. 

135 B ς Zn Ideal C  P. Chartrand 2014 

136 B ς Zr MQMPA (Pair Fraction Exp.) A  X.-F. Sheng, CRCT, 2008 (GM Project) 

137 Ba - Ca MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2004 

138 Ba - Ce MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

139 Ba - Cu Bragg-Williams R-K Polynomial A  SGTE 

140 Ba - Dy MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

141 Ba - Er MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

142 Ba - Eu MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2014 

143 Ba - Gd MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

144 Ba - Ho MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

145 Ba - K MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2005 (VLAB project) 

146 Ba - La MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

147 Ba - Li MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2003 (VLAB project) 

148 Ba - Lu MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

149 Ba - Mg MQMPA (Pair Fraction Exp.) A  J.-tΦ IŀǊǾŜȅΣ tǊƻƧŜǘ ŘŜ Ŧƛƴ ŘΩŜǘǳŘŜǎΣ /w/¢Σ нллп (VLAB project) 

150 Ba - Nd MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

151 Ba - Pm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

152 Ba - Pr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

153 Ba - Sc MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

154 Ba - Sm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

155 Ba ς Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

156 Ba - Tb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

157 Ba - Tm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

158 Ba - Y MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

159 Ba - Yb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 
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160 Ba - Zn Bragg-Williams R-K Polynomial A  SGTE 

161 Ba ς Zr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

162 Be ς Fe Bragg-Williams R-K Polynomial A  M. Piché, M.A.Sc., École Polytechnique, 2002 

163 Be - Mg Bragg-Williams R-K Polynomial A  M. Piché, M.A.Sc., École Polytechnique, 2002 

164 Be - Mn Bragg-Williams R-K Polynomial A  M. Piché, M.A.Sc., École Polytechnique, 2002 

165 Be ς Si MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

166 Bi ς Cu Bragg-Williams R-K Polynomial A  SGTE 

167 Bi ς Fe Bragg-Williams R-K Polynomial B  from Fsstel 

168 Bi ς Ga Bragg-Williams R-K Polynomial A  SGTE 

169 Bi ς Ge Bragg-Williams R-K Polynomial A  SGTE 

170 Bi ς Hg Bragg-Williams R-K Polynomial A  SGTE 

171 Bi ς In Bragg-Williams R-K Polynomial A  SGTE 

172 

Bi - K MQMPA (Pair Fraction Exp.) A  Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y. 
vL!hΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ .ƛ-alkali metal (Li, 
Na, K, Rb) systems using the modified quasichemical model 
ŦƻǊ ǘƘŜ ƭƛǉǳƛŘ ǇƘŀǎŜέΣ CALPHAD, 46 (2014), pp.159-167 

173 

Bi - Li MQMPA (Pair Fraction Exp.) A  Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y. 
vL!hΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ .ƛ-alkali metal (Li, 
Na, K, Rb) systems using the modified quasichemical model 
ŦƻǊ ǘƘŜ ƭƛǉǳƛŘ ǇƘŀǎŜέΣ CALPHAD, 46 (2014), pp.159-167 

174 
Bi - Mg MQMPA (Pair Fraction Exp.) A  M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Mg-

Bi and Mg-Sb systems and short-range-ordering behavior of 
the liquid solutions"Calphad, 2009, vol. 33, pp. 744-754. 

175 

Bi - Na MQMPA (Pair Fraction Exp.) A  Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y. 
vL!hΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ .ƛ-alkali metal (Li, 
Na, K, Rb) systems using the modified quasichemical model 
ŦƻǊ ǘƘŜ ƭƛǉǳƛŘ ǇƘŀǎŜέΣ CALPHAD, 46 (2014), pp.159-167 

176 Bi - Pb Bragg-Williams R-K Polynomial A  SGTE 

177 

Bi - Rb MQMPA (Pair Fraction Exp.) A  Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y. 
vL!hΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ .ƛ-alkali metal (Li, 
Na, K, Rb) systems using the modified quasichemical model 
ŦƻǊ ǘƘŜ ƭƛǉǳƛŘ ǇƘŀǎŜέΣ CALPHAD, 46 (2014), pp.159-167 

178 Bi - Sb Bragg-Williams R-K Polynomial A Liquid only P.J. Spencer, 2006 (VLAB Project) 

179 Bi - Si MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (VLAB Project) 

180 Bi - Sn Bragg-Williams R-K Polynomial A  SGTE 

181 Bi - Tl Bragg-Williams R-K Polynomial A Liquid only SGTE 

182 Bi - Zn Bragg-Williams R-K Polynomial A  SGTE 

183 C - Ca MQMPA (Pair Fraction Exp.) B  P. Chartrand, CRCT, 2007 (VLAB project) 

184 C - Co Bragg-Williams R-K Polynomial A  SGTE 

185 C - Cr Bragg-Williams R-K Polynomial A  SGTE 

186 C - Cu Bragg-Williams R-K Polynomial A  SGTE 

187 C - Fe Bragg-Williams R-K Polynomial A  from FSstel 

188 C - Hf Bragg-Williams R-K Polynomial A Liquid only Bittermann and Rogl, JPE, 18(4), p 344, 1997 

189 C - Mg MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

190 C - Mn Bragg-Williams R-K Polynomial A Liquid only SGTE 

191 C - Mo Bragg-Williams R-K Polynomial A Liquid only SGTE 

192 C - Na MQMPA (Pair Fraction Exp.) B  P. Chartrand, CRCT, 2013 (VLAB project)    

193 C - Nb Bragg-Williams R-K Polynomial A Liquid only SGTE 

194 C - Ni Bragg-Williams R-K Polynomial A  SGTE 

195 C - P Bragg-Williams R-K Polynomial A  SGTE 
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196 C - Pb Bragg-Williams R-K Polynomial A  SGTE 

197 C - Si MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2007 (VLAB project) 

198 C - Sn MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2007 (VLAB project) 

199 
C - Ta Bragg-Williams R-K Polynomial C estimated from C-V & C-

Nb; Liquid only 
P. Chartrand, 2003 

200 
C - Ti MQMPA (Pair Fraction Exp.) B (C solubility in Ti-HCP is 

neglected) 
P.J. Spencer, 2007 (VLAB Project) 

201 C - V Bragg-Williams R-K Polynomial A Liquid only SGTE 

202 C - W Bragg-Williams R-K Polynomial A Liquid only SGTE 

203 C - Zr Bragg-Williams R-K Polynomial A  SGTE 

204 Ca - Ce MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

205 Ca - Cu Bragg-Williams R-K Polynomial A  SGTE 

206 Ca - Dy MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

207 Ca - Er MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

208 Ca - Eu MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

209 Ca - Fe Bragg-Williams R-K Polynomial A  P.J. Spencer, 2001 (FACT Consortium) 

210 Ca - Gd MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

211 

Ca - H MQMPA (Pair Fraction Exp.) A  J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

212 Ca - Ho MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

213 
Ca - In MQMPA (Pair Fraction Exp.) + BW A  J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic 

modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary 
systems", submitted 2014 

214 Ca - K MQMPA (Pair Fraction Exp.) B  P. Chartrand, CRCT, 2003 (VLAB project) 

215 Ca - La MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

216 
Ca - Li MQMPA (Pair Fraction Exp.) A  J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic 

modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary 
systems", submitted 2014 

217 Ca - Lu MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

218 Ca - Mg MQMPA (Pair Fraction Exp.) A  J. Wang, Ph.D. Thesis, Ecole Polytechnique, 2014 

219 Ca - Mn MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

220 

Ca - Na MQMPA (Pair Fraction Exp.) A  J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ǘƘŜ όbŀ Ҍ ·ύ 
binary systems (X = Ag, Ca, In, Sn, Zn) using combined 
Calphad and first-ǇǊƛƴŎƛǇƭŜǎ ƳŜǘƘƻŘǎ ƻŦ ŎŀƭŎǳƭŀǘƛƻƴέΣ Journal 
of Chemical Thermodynamics, 66 (2013) 22-33 

221 Ca - Nd MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

222 Ca - Ni Bragg-Williams R-K Polynomial A  M. Medraj, 2006 

223 
Ca - O MQMPA (Pair Fraction Exp.) C Gaseous species and 

CaO(s) from FACTPS 
P. Chartrand, 2000 

224 Ca - Pm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

225 Ca - Pr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

226 Ca - Sc MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

227 
Ca - Si MQMPA (Pair Fraction Exp.) A  aΦ I9¸wa!b ŀƴŘ tΦ /I!w¢w!b5Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ 

Evaluation and Optimization of the Ca-{ƛ {ȅǎǘŜƳέΣ J. Phase 
Equilibria and Diffusion, 27 [3], 220-230, 2006 

228 Ca - Sm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

229 Ca - Sn MQMPA (Pair Fraction Exp.) A  Jian Wang, Ph.D. Thesis, Ecole Polytechnique, Montreal, 2014 

230 Ca - Sr MQMPA (Pair Fraction Exp.) A  Jian Wang, Ph.D. Thesis, Ecole Polytechnique, Montreal, 2014 

231 Ca - Tb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 
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232 Ca - Tm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

233 Ca - Y MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

234 Ca - Yb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

235 
Ca - Zn MQMPA (Pair Fraction  Exp.) A  P. Spencer, A.D. Pelton., Y.-B. Kang, P. Chartrand, and C. 

Fuerst, Calphad 32 (2007), pp. 423-431 

236 Ca - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

237 Cd - Ga Bragg-Williams R-K Polynomial A  SGTE 

238 Cd - Hg Bragg-Williams R-K Polynomial A Liquid only SGTE 

239 Cd - In Bragg-Williams R-K Polynomial A Liquid only SGTE 

240 Cd - Pb Bragg-Williams R-K Polynomial A  SGTE 

241 Cd - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

242 Cd - Zn Bragg-Williams R-K Polynomial B Cd in Zn_HCP missing SGTE 

243 Ce - Co Bragg-Williams R-K Polynomial A  SGTE 

244 Ce - Cr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

245 Ce - Cu Bragg-Williams R-K Polynomial A  SGTE 

246 Ce - Eu MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM project) 

247 Ce - Fe MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

248 Ce - Gd MQMPA (Pair Fraction Exp.) C estimated from Ce-Y Y.-B. Kang, CRCT, 2008 (GM project) 

249 Ce - Ho MQMPA (Pair Fraction Exp.) B Ideal Y.-B. Kang, CRCT, 2008 (GM project) 

250 Ce - In MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

251 Ce - K MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

252 Ce - La MQMPA (Pair Fraction Exp.) B ideal Y.-B. Kang, CRCT, 2008 (GM project) 

253 Ce - Li MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2005 (GM project) 

254 

Ce - Mg MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAI and P. 
²¦Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴǎ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ƻŦ 
binary Mg-light Rare-9ŀǊǘƘ ό[ŀΣ /ŜΣ tǊΣbŘΣ {Ƴύ {ȅǎǘŜƳǎέΣ 
CALPHAD, 38, 100-116, 2012 

255 
Ce - Mn MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, A.D. Pelton., P. Chartrand, P. Spencer and C. 

Fuerst, J. Phase Equil. Diff. 28 (2007), pp. 342-354 

256 Ce - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

257 Ce - Pr MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM project) 

258 Ce - Sc MQMPA (Pair Fraction Exp.) A ideal Y.-B. Kang, CRCT, 2008 (GM project) 

259 Ce - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

260 Ce - Sm MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM project) 

261 Ce - Sr MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

262 Ce - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

263 Ce - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

264 
Ce - Y MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, A.D. Pelton., P. Chartrand, P. Spencer and C. 

Fuerst, J. Phase Equil. Diff. 28 (2007), pp. 342-354 

265 Ce - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

266 Ce - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

267 Cl - Li MQMPA (Pair Fraction Exp.) C LiCl solubility in Li P. Chartrand, VLAB, 2003 

268 Cl - Na MQMPA (Pair Fraction Exp.) C NaCl solubility in Na P. Chartrand, VLAB, 2003 

269 Co - Cr Bragg-Williams R-K Polynomial A  from FSstel 

270 Co - Cu Bragg-Williams R-K Polynomial A  SGTE 

271 Co - Fe Bragg-Williams R-K Polynomial A  SGTE 
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272 
Co - Mn Bragg-Williams R-K Polynomial C Co missing in Mn-A12 and 

Mn-A13 
SGTE 

273 
Co - Mo Bragg-Williams R-K Polynomial C Mu and Sigma phases 

missing 
from FSstel 

274 Co - N Bragg-Williams R-K Polynomial A Liquid only SGTE 

275 Co - Nb Bragg-Williams R-K Polynomial A Liquid only SGTE 

276 Co - Ni Bragg-Williams R-K Polynomial A  SGTE 

277 Co - Pd Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

278 Co - Pt Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

279 Co - Si Bragg-Williams R-K Polynomial A Liquid only from FSstel 

280 Co - Sm Bragg-Williams R-K Polynomial A Liquid only SGTE 

281 Co - Ta Bragg-Williams R-K Polynomial A Liquid only SGTE 

282 Co - Ti Bragg-Williams R-K Polynomial B for X(Ti) > 0.66 from FSstel 

283 Co - W Bragg-Williams R-K Polynomial A Liquid only SGTE 

284 Cr - Cu Bragg-Williams R-K Polynomial A  COST 507, pp.141-142. 

285 Cr - Dy MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

286 Cr - Er MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

287 Cr - Eu MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

288 Cr - Fe Bragg-Williams R-K Polynomial A  B.J. Lee, Calphad 17 (1993), pp. 251-268. 

289 Cr - Gd MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

290 
Cr - H MQMPA (Pair Fraction Exp.) B estimated from Ti-H; 

gaseous species taken 
from FACTPS 

P. Chartrand 2010 

291 Cr - Ho MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

292 Cr - K MQMPA (Pair Fraction Exp.) B estimated from Fe-K P. Chartrand 2003 

293 Cr - La MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

294 Cr - Li MQMPA (Pair Fraction Exp.) B estimated from Fe-Li P. Chartrand 2003 

295 Cr - Lu MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

296 Cr - Mg Bragg-Williams R-K Polynomial A  COST 507, pp.143-144. 

297 Cr - Mn Bragg-Williams R-K Polynomial A  COST 507, pp.145-148. 

298 Cr - Mo Bragg-Williams R-K Polynomial A  SGTE 

299 
Cr - N Bragg-Williams R-K Polynomial A gaseous species taken 

from FACTPS 
SGTE 

300 Cr - Na MQMPA (Pair Fraction Exp.) B estimated from Fe-Na P. Chartrand, CRCT, 2003 

301 Cr - Nb Bragg-Williams R-K Polynomial A Liquid only SGTE 

302 Cr - Nd MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

303 Cr - Ni Bragg-Williams R-K Polynomial A  B.J. Lee, Calphad 16 1992, pp. 121-149. 

304 Cr - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

305 Cr - Pb Bragg-Williams R-K Polynomial C estimated, Liquid only P. Chartrand, 2003 

306 Cr - Pm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

307 Cr - Pr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

308 Cr - Pt Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

309 Cr - Sc MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

310 Cr - Si Bragg-Williams R-K Polynomial A  COST 507, pp.149-152. 

311 Cr - Sm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

312 Cr - Sn Bragg-Williams R-K Polynomial A  SGTE 
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313 Cr - Ta Bragg-Williams R-K Polynomial A Liquid only SGTE 

314 Cr - Tb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

315 Cr - Ti Bragg-Williams R-K Polynomial A  COST 507, pp.153-155. 

316 Cr - Tm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

317 Cr - V Bragg-Williams R-K Polynomial A  COST 507, pp.156-157. 

318 Cr - W Bragg-Williams R-K Polynomial A  P. Gustafson, Calphad 12 (1988), pp. 277-292. 

319 Cr - Y MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

320 Cr - Yb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

321 Cr - Zn Bragg-Williams R-K Polynomial A  COST 507, pp.158-160. 

322 Cr - Zr Bragg-Williams R-K Polynomial A  COST 507, pp.161-164. 

323 Cs - K Bragg-Williams R-K Polynomial A Liquid only SGTE 

324 Cs - Na Bragg-Williams R-K Polynomial A Liquid only SGTE 

325 Cs - Rb Bragg-Williams R-K Polynomial A Liquid only SGTE 

326 Cu ς Eu Bragg-Williams R-K Polynomial A  SGTE 

327 Cu - Fe Bragg-Williams R-K Polynomial A  COST 507, pp.165-167. 

328 
Cu - Ge MQMPA (Pair Fraction Exp.) C estimated from Cu-Si & Sn-

Si 
P. Chartrand, 2003 

329 

Cu - H MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

330 Cu - Ho Bragg-Williams R-K Polynomial A  SGTE 

331 
Cu - In Bragg-Williams R-K Polynomial C CuIn_gamma, CuIn_eta 

are missing 
SGTE 

332 Cu - K MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

333 Cu ς La Bragg-Williams R-K Polynomial A  SGTE 

334 Cu - Li Bragg-Williams R-K Polynomial A  COST 507, pp.168-169. 

335 Cu - Mg Bragg-Williams R-K Polynomial A  COST 507, pp.170-174. 

336 
Cu - Mn Bragg-Williams R-K Polynomial A  K. Lewin, D. Sichen, S. Seetharaman, Scand. J. Met. 22 (1993), 

pp. 310-316. Update P. Franke, LTH, RWTH Aachen, 2002. 

337 Cu - Na MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

338 Cu - Nb Bragg-Williams R-K Polynomial A  B.J. Lee database, private comunication to SGTE, 1999. 

339 Cu - Nd Bragg-Williams R-K Polynomial A  SGTE 

340 Cu - Ni Bragg-Williams R-K Polynomial A  COST 507, pp.175-177. 

341 Cu - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

342 Cu - Pb Bragg-Williams R-K Polynomial A  SGTE 

343 Cu - Pr Bragg-Williams R-K Polynomial A  SGTE 

344 Cu - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

345 Cu - Sc Bragg-Williams R-K Polynomial A  SGTE 

346 Cu - Si Bragg-Williams R-K Polynomial A  T. Jantzen, H.L. Lukas, unpublished work. 2000. 

347 Cu - Sm Bragg-Williams R-K Polynomial A  SGTE 

348 
Cu - Sn Bragg-Williams R-K Polynomial A  J.H. Shim, C.S. Oh, B.J. Lee, D.N. Lee, Z.Metallkde 87 (1996), 

pp. 205-212. 

349 Cu - Sr Bragg-Williams R-K Polynomial A  SGTE 

350 
Cu - Ti Bragg-Williams R-K Polynomial A  K.C.H. Kumar, I. Ansara, P. Wollants, L. Delaey, Z.Metallkde. 

87 (1996), pp. 666-672. 

351 Cu - Tl Bragg-Williams R-K Polynomial A Liquid only SGTE 

352 Cu - V Bragg-Williams R-K Polynomial A  B.J. Lee database, private comunication to SGTE, 1999. 
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353 Cu - Y Bragg-Williams R-K Polynomial A  COST 507, pp.182-185. 

354 Cu - Zn Bragg-Williams R-K Polynomial A  COST 507, pp.186-191. 

355 Cu - Zr Bragg-Williams R-K Polynomial A  COST 507, pp.192-194. 

356 Dy - Er MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

357 Dy - Fe MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

358 Dy - Gd MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

359 Dy - Ho MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

360 Dy - K MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

361 Dy - Li MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

362 Dy - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang and L. Jin, CRCT, 2012 (GM Project) 

363 Dy - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

364 Dy - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

365 Dy - Nd MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

366 Dy - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

367 Dy - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

368 Dy - Tb MQMPA (Pair Fraction Exp.) A ideal P. Chartrand, 2014 

369 Dy - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

370 Dy - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

371 Dy - Y MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

372 Dy - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

373 Dy - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

374 Er - Fe MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

375 Er - Gd MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

376 Er - Ho MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

377 Er - K MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

378 Er - Li MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

379 Er - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang and L. Jin, CRCT, 2012 (GM Project) 

380 Er - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

381 Er - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

382 Er - Nd MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

383 Er - Sc MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

384 Er - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

385 Er - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

386 Er - Tb MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

387 Er - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

388 Er - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

389 Er - Y MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

390 Er - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

391 Er - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

392 Eu - K MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

393 Eu - Li MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

394 Eu - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang and L. Jin, CRCT, 2012 (GM Project) 

395 Eu - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 
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396 Eu - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

397 Eu - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

398 Eu - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

399 Eu - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

400 Eu - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

401 Eu - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

402 Eu - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

403 Fe - Gd MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

404 

Fe - H MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

405 Fe - Ho MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

406 Fe - In MQMPA (Pair Fraction Exp.) C estimated P. Chartrand, 2014 

407 Fe - K MQMPA (Pair Fraction Exp.) B from Fe in liquid K P. Chartrand, 2003 

408 Fe - La MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

409 Fe - Li MQMPA (Pair Fraction Exp.) B from Fe in liquid Li P. Chartrand, 2003 

410 Fe - Lu MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

411 Fe - Mg MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2006 (GM project) 

412 Fe - Mn Bragg-Williams R-K Polynomial A  COST 507, pp.197-199. 

413 Fe - Mo Bragg-Williams R-K Polynomial A  SGTE 

414 
Fe - N Bragg-Williams R-K Polynomial A Gaseous species taken 

from FACTPS Database 
SGTE 

415 Fe - Na MQMPA (Pair Fraction Exp.) B from Fe in liquid Na P. Chartrand, CRCT, 2003 (FACT Consortium) 

416 Fe - Nb Bragg-Williams R-K Polynomial A Liquid only SGTE 

417 Fe - Nd MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

418 Fe - Ni Bragg-Williams R-K Polynomial A  SGTE 

419 Fe - P Bragg-Williams R-K Polynomial A  SGTE 

420 Fe - Pb Bragg-Williams R-K Polynomial A  SGTE 

421 Fe - Pd Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

422 Fe - Pr MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

423 Fe - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

424 Fe - Sc MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

425 Fe - Si Bragg-Williams R-K Polynomial A  COST 507, pp.200-204.   

426 Fe - Sm MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

427 Fe - Sn Bragg-Williams R-K Polynomial A  SGTE 

428 Fe - Tb MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

429 Fe - Ti Bragg-Williams R-K Polynomial A  P.J. Spencer, 2001 (FACT Consortium) 

430 Fe - Tm MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

431 Fe - U Bragg-Williams R-K Polynomial A Liquid only SGTE 

432 Fe - V Bragg-Williams R-K Polynomial A Sigma phase missing SGTE 

433 
Fe - W Bragg-Williams R-K Polynomial C Laves-C14 and Mu-phase 

missing 
SGTE 

434 Fe - Y MQMPA (Pair Fraction Exp.) A  B. Konar and I.-H. Jung, McGill, 2014 

435 Fe - Zn Bragg-Williams R-K Polynomial A  P.J. Spencer, 2001 (FACT Consortium) 

436 Fe - Zr MQMPA (Pair Fraction Exp.) A  J.J. Marin Bejarano, CRCT, 2009 (GM Project) 
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437 Ga - Ge Bragg-Williams R-K Polynomial A Liquid only SGTE 

438 Ga - Hg Bragg-Williams R-K Polynomial A Liquid only SGTE 

439 Ga - In Bragg-Williams R-K Polynomial A Liquid only SGTE 

440 Gd - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CALPHAD 2014 

441 Ga - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

442 Ga - Pb Bragg-Williams R-K Polynomial A Liquid only SGTE 

443 Ga - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

444 Ga - Sn Bragg-Williams R-K Polynomial A Liquid only SGTE 

445 Ga - Zn Bragg-Williams R-K Polynomial A Liquid only SGTE 

446 Gd - Ho MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

447 Gd - K MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

448 Gd - La MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

449 Gd - Li MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

450 Gd - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang and L. Jin, CRCT, 2012 (GM Project) 

451 Gd - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

452 Gd - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

453 Gd - Nd MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

454 Gd - Sc MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

455 Gd - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

456 Gd - Sm MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

457 Gd - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

458 Gd - Tb MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

459 Gd - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

460 Gd - Y MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

461 Gd - Yb MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

462 Gd - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

463 Gd - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

464 Gd - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

465 Ge - In Bragg-Williams R-K Polynomial A  SGTE 

466 
Ge - Mg MQMPA (Pair Fraction Exp.) A  Dmitri Nassyrov and In-Ho Jung, "Thermodynamic modeling 

of the Mg-Ge-Pb system"Calphad, 2009, vol. 33, pp. 521-529. 

467 Ge - Pb Bragg-Williams R-K Polynomial A  P. Chevalier, Thermochemica Acta, 1989, vol 155, pp. 227-240 

468 Ge - Sb Bragg-Williams R-K Polynomial A  SGTE 

469 Ge - Si Bragg-Williams R-K Polynomial A  SGTE 

470 Ge - Sn Bragg-Williams R-K Polynomial A  SGTE 

471 Ge - Tl Bragg-Williams R-K Polynomial A Liquid only SGTE 

472 Ge - Zn Bragg-Williams R-K Polynomial A  SGTE 

473 

H - Li MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

474 

H - Mg MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

475 
H - Mn MQMPA (Pair Fraction Exp.) A Gaseous species and taken 

from FACTPS Database 
J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
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Processing Science, 41(4), p. 908-924, 2010. 

476 

H - Na MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

477 

H - Ni MQMPA (Pair Fraction Exp.) A Gaseous species and 
Ni2H(s) taken from FACTPS 
Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

478 

H - Si MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

479 

H - Sr MQMPA (Pair Fraction Exp.) A Gaseous species and 
SrH2(s) taken from FACTPS 
Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

480 

H - Ti MQMPA (Pair Fraction Exp.) A Gaseous species and 
TiH2(s) taken from FACTPS 
Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

481 

H - Zn MQMPA (Pair Fraction Exp.) A Gaseous species taken 
from FACTPS Database 

J.-tΦ I!w±9¸ ŀƴŘ tΦ /I!w¢w!b5Σ άaƻŘŜƭƛƴƎ ǘƘŜ IȅŘǊƻƎŜƴ 
{ƻƭǳōƛƭƛǘȅ ƛƴ [ƛǉǳƛŘ !ƭǳƳƛƴǳƳ !ƭƭƻȅǎέΣ Metallurgical and 
Materials Transactions. B, Process Metallurgy and Materials 
Processing Science, 41(4), p. 908-924, 2010. 

482 
Hf - Si Bragg-Williams R-K Polynomial C estimated from Si-Zr & Si-

Ti; liquid only 
P. Chartrand, 2003 

483 Hf - Ta Bragg-Williams R-K Polynomial A liquid only SGTE 

484 Hf - Ti Bragg-Williams R-K Polynomial A  COST 507, pp.208-209. 

485 Ho - K MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

486 Ho - Li MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

487 Ho - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang and L. Jin, CRCT, 2012 (GM Project) 

488 Ho - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

489 Ho - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

490 Ho - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

491 Ho - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

492 Ho - Tb MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

493 Ho - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

494 Ho - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

495 Ho - Y MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

496 Ho - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

497 Ho - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

498 

In - Mg MQMPA (Pair Fraction Exp.) A  J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H. 
W¦bDΣ aΦ a95w!WΣ  ά9ȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ǘƘŜǊƳƻŘȅƴŀƳƛŎ ǎǘǳŘȅ 
of the Mg-Sn-In-½ƴ ǉǳŀǘŜǊƴŀǊȅ ǎȅǎǘŜƳέΣ Journal of Alloys and 
Compounds, 588 (2014) 75-95. 

499 

In - Na MQMPA (Pair Fraction Exp.) A  J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ǘƘŜ όbŀ Ҍ ·ύ 
binary systems (X = Ag, Ca, In, Sn, Zn) using combined 
Calphad and first-principles methods of calculatƛƻƴέΣ WƻǳǊƴŀƭ 
of Chemical Thermodynamics, 66 (2013) 22-33 

500 In - P Bragg-Williams R-K Polynomial A liquid only SGTE 

501 In - Pb Bragg-Williams R-K Polynomial A liquid only SGTE 

502 In - Sb Bragg-Williams R-K Polynomial A liquid only SGTE 

503 In - Si Bragg-Williams R-K Polynomial A  SGTE 

504 In - Sn MQMPA (Pair Fraction Exp.) A  J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H. 
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W¦bDΣ aΦ a95w!WΣ  ά9ȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ǘƘŜǊƳƻŘȅƴŀƳƛŎ ǎǘǳŘȅ 
of the Mg-Sn-In-½ƴ ǉǳŀǘŜǊƴŀǊȅ ǎȅǎǘŜƳέΣ Journal of Alloys and 
Compounds, 588 (2014) 75-95 

505 

In - Zn; MQMPA (Pair Fraction Exp.) A  J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H. 
W¦bDΣ aΦ a95w!WΣ  ά9ȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ǘƘŜǊƳƻŘȅƴŀƳƛŎ ǎǘǳŘȅ 
of the Mg-Sn-In-½ƴ ǉǳŀǘŜǊƴŀǊȅ ǎȅǎǘŜƳέΣ Journal of Alloys and 
Compounds, 588 (2014) 75-95 

506 Ir - Pd Bragg-Williams R-K Polynomial A liquid only from FSNobl 

507 K - La MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

508 K - Li MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2003 

509 K - Lu MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

510 K - Mg MQMPA (Pair Fraction Exp.) C from Mg in liquid K P. Chartrand, 2003 

511 K - Mn MQMPA (Pair Fraction Exp.) C from Fe-K P. Chartrand, 2013 

512 K - Mo MQMPA (Pair Fraction Exp.) C from Fe-K P. Chartrand, 2013 

513 K - Na MQMPA (Equivalent Fraction Exp.) A  P. Chartrand, 2000 

514 K - Nd MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

515 K - Ni MQMPA (Pair Fraction Exp.) C from Fe-K P. Chartrand, 2013 

516 K - Pm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

517 K - Pr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

518 K - Rb Bragg-Williams R-K Polynomial A liquid only SGTE 

519 K - Sc MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

520 K - Sm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

521 K - Sr MQMPA (Pair Fraction Exp.) C estimated P. Chartrand, 2003 

522 K - Tb MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

523 K - Ti MQMPA (Pair Fraction Exp.) C from Fe-K P. Chartrand, 2013 

524 K - Tm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

525 K - V MQMPA (Pair Fraction Exp.) C from Fe-K P. Chartrand, 2013 

526 K - Y MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

527 K - Yb MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

528 K - Zn MQMPA (Pair Fraction Exp.) C from Na-Zn P. Chartrand, 2014 

529 K - Zr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

530 La - Li MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

531 

La - Mg MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAI and P. 
²¦Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴǎ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ƻŦ 
binary Mg-light Rare-9ŀǊǘƘ ό[ŀΣ /ŜΣ tǊΣbŘΣ {Ƴύ {ȅǎǘŜƳǎέΣ 
CALPHAD, 38, 100-116, 2012 

532 La - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

533 La - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

534 La - Nd MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

535 La - Ni Bragg-Williams R-K Polynomial A  SGTE 

536 La - Sc MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

537 La - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

538 La - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

539 La - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

540 La - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

541 La - Y MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

542 La - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 
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543 La - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

544 Li - Lu MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

545 Li - Mg MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

546 Li - Mn MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2005 (GM project) 

547 Li - Mo MQMPA (Pair Fraction Exp.) C estimated from Fe-Li P. Chartrand, 2003 

548 Li - Na MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2001 

549 Li - Ni MQMPA (Equivalent Fraction Exp.) C  P. Chartrand, 2003 

550 Li - Pb MQMPA (Pair Fraction Exp.) C Liquid only P. Chartrand, 2003 

551 Li - Pm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

552 Li - Pr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

553 Li - Sc MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

554 Li - Si MQMPA (Pair Fraction Exp.) A  J.-P. Harvey, CRCT, 2007 (VLAB Project & GM Project) 

555 Li - Sm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

556 

Li - Sn MQMPA (Pair Fraction Exp.) A  J. WANG, J. HAN, I.-H. JUNG, D. BAIROS and P. CHARTRAND, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ƻƴ ǘƘŜ ōƛƴŀǊȅ [ƛ-Sn system 
and ternary Mg-Sn-[ƛ ǎȅǎǘŜƳέΣ CALPHAD, accepted, (July 
2014). 

557 Li - Sr MQMPA (Pair Fraction Exp.) A  P. Chartrand, CRCT, 2003 (VLAB project) 

558 Li - Tb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

559 Li ς Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

560 Li - Tm MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

561 Li - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

562 Li - Y MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2005 (GM project) 

563 Li - Yb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

564 Li - Zn MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM Project) 

565 Li - Zr MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2014 

566 Lu - Mg MQMPA (Pair Fraction Exp.) A  Y-B. Kang, L. Jin, CRCT, 2012 (GM Project) 

567 Lu - Mn MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

568 Lu - Na MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

569 Lu - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

570 Lu - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

571 Lu - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

572 Lu - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

573 Lu - Yb MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

574 Lu - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

575 Lu - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

576 
Mg - Mn MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, A.D. Pelton. P. Chartrand, P. Spencer and C. Fuerst, 

J. Phase Equil. Diff. 28 (2007), pp. 342-354 

577 Mg - Na MQMPA (Equivalent Fraction Exp.) A  P. Chartrand, CRCT, 2003 (FACT Consortium) 

578 

Mg - Nd MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAI and P. 
²¦Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴǎ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ƻŦ 
binary Mg-light Rare-9ŀǊǘƘ ό[ŀΣ /ŜΣ tǊΣbŘΣ {Ƴύ {ȅǎǘŜƳǎέΣ 
CALPHAD, 38, 100-116, 2012 

579 Mg - Ni Bragg-Williams R-K Polynomial A  COST 507, pp.218-220. 

580 
Mg - Pb MQMPA (Pair Fraction Exp.) A  Dmitri Nassyrov and In-Ho Jung, "Thermodynamic modeling 

of the Mg-Ge-Pb system"Calphad, 2009, vol. 33, pp. 521-529. 

581 
Mg - Pr MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAI and P. 

²¦Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴǎ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ƻŦ 
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binary Mg-light Rare-9ŀǊǘƘ ό[ŀΣ /ŜΣ tǊΣbŘΣ {Ƴύ {ȅǎǘŜƳǎέΣ 
CALPHAD, 38, 100-116, 2012 

582 
Mg - Sb MQMPA (Pair Fraction Exp.) A  M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Mg-

Bi and Mg-Sb systems and short-range-ordering behavior of 
the liquid solutions"Calphad, 2009, vol. 33, pp. 744-754 

583 

Mg - Sc MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, A.D. PELTON, P. CHARTRAND and C.D. FUERST, 
``Critical Evaluation and Thermodynamic Optimization of the 
Al-Ce, Al-Y, Al-Sc and Mg-Sc Binary Systems'', CALPHAD, 32(2), 
413-422, 2008 

584 
Mg - Si MQMPA (Pair Fraction Exp.) A  J.-P. Harvey, M.A.Sc. thesis, Ecole Polytechnique, 2006 (VLAB 

Project); Vol. Data F. Gemme, CRCT, 2003 (VLAB project) 

585 

Mg - Sm MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAI and P. 
²¦Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴǎ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴǎ ƻŦ 
binary Mg-light Rare-9ŀǊǘƘ ό[ŀΣ /ŜΣ tǊΣbŘΣ {Ƴύ {ȅǎǘŜƳǎέΣ 
CALPHAD, 38, 100-116, 2012 

586 
Mg - Sn MQMPA (Pair Fraction Exp.) A  Y.-B. Kang and A.D. Pelton, CALPHAD: Computer Coupling of 

Phase Diagrams and Thermochemistry 34 (2010) 180 188 

587 Mg - Sr MQMPA (Pair Fraction Exp.) A  Jian Wang, Ph.D. Thesis, Ecole Polytechnique, Montreal, 2014 

588 Mg - Tb MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM project) 

589 Mg - Ti MQMPA (Pair Fraction Exp.) A  X.-CΦ {ƘŜƴƎΣ tǊƻƧŜǘ ŘŜ Ŧƛƴ ŘΩŜǘǳŘŜǎΣ /w/¢Σ нллу όDa tǊƻƧŜŎǘύ 

590 Mg - Tm MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM project) 

591 Mg - V MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

592 

Mg - Y MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, A.D. PELTON, P. CHARTRAND, P. SPENCER and C. 
C¦9w{¢Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ 5ŀǘŀōŀǎŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ aƎ-
Ce-Mn-¸ {ȅǎǘŜƳ ŦƻǊ aƎ !ƭƭƻȅ 5ŜǎƛƎƴέΣ Metall. and Mater. 
Trans. A, 38A, 1231-1243, 2007. 

593 Mg - Yb MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM project) 

594 
Mg - Zn MQMPA (Pair Fraction Exp.) A  Liquid: P.J. Spencer, 2006 (GM Project); Solids from COST-

507; Vol. Data liquid: F. Gemme, CRCT, 2003 (VLAB Project); 
Vol. Data solids C.Aliravci, CRCT, 2007 (GM project) 

595 Mg - Zr MQMPA (Pair Fraction Exp.) A  J.J. Marin Bejarano, CRCT, 2009 (GM Project) 

596 Mn - Mo Bragg-Williams R-K Polynomial A  B.J. Lee database, private communication to SGTE, 1999. 

597 Mn - N Bragg-Williams R-K Polynomial A Liquid only SGTE 

598 Mn - Na MQMPA (Pair Fraction Exp.) C from Fe-Na P. Chartrand, 2013 

599 Mn - Nd MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

600 
Mn - Ni Bragg-Williams R-K Polynomial A  NPL (National Physics Laboratory, UK), unpublished work, 

1989. 

601 Mn - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

602 Mn - Pb Bragg-Williams R-K Polynomial A  SGTE 

603 Mn - Pm MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

604 Mn - Pr MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

605 Mn - Sc MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

606 Mn - Si MQMPA (Pair Fraction Exp.) A  A. Shukla, Y.-B. Kang and A.D. 

607 Mn - Sm MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

608 Mn - Sn Bragg-Williams R-K Polynomial B CUB_A13 missing SGTE 

609 Mn - Sr MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM Project) 

610 Mn - Tb MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

611 Mn - Ti Bragg-Williams R-K Polynomial A  COST 507, pp.241-244. 

612 Mn - Tm MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

613 Mn - V Bragg-Williams R-K Polynomial A  W. Huang, Met. Trans.A 22A (1991) pp. 1911-1920. 

614 

Mn - Y MQMPA (Pair Fraction Exp.) A  Y.-B. KANG, A.D. PELTON, P. CHARTRAND, P. SPENCER and C. 
C¦9w{¢Σ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ 5ŀǘŀōŀǎŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ aƎ-
Ce-Mn-¸ {ȅǎǘŜƳ ŦƻǊ aƎ !ƭƭƻȅ 5ŜǎƛƎƴέΣ Metall. and Mater. 
Trans. A, 38A, 1231-1243, 2007 
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615 Mn - Yb MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

616 Mn - Zn MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2005 (GM project) 

617 

Mn - Zr Bragg-Williams R-K Polynomial A  H.J. Seifert, J. Groebner, F. Aldinger, F.H. Hayes, G. Effenberg, 
C. Baetzner, H. Flandorfer, P. Rogl, A. Saccone, R. Ferro, 
Proc.3rd. International Magnesium Conference, Ed. G. W. 
Lorimer, Inst.of Materials, London, 1997, pp. 257-270. 

618 Mo - N Bragg-Williams R-K Polynomial A Liquid only SGTE 

619 Mo - Na MQMPA (Pair Fraction Exp.) A from Fe-Na P. Chartrand, 2003 

620 Mo - Nb Bragg-Williams R-K Polynomial A  P.Y. Chevalier, Thermodata, SGTE report. 

621 Mo - Ni Bragg-Williams R-K Polynomial A  Y. Cui, Private communication to SGTE, 1999. 

622 Mo - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

623 
Mo - Si Bragg-Williams R-K Polynomial A  C. Vahlas, P.Y. Chevalier, E. Blanquet, Calphad 13 (1989) pp. 

273-292. 

624 Mo - Ta Bragg-Williams R-K Polynomial A  Y. Cui, Private communication to SGTE, 1999. 

625 Mo - Ti Bragg-Williams R-K Polynomial A  COST 507, pp.249-252. 

626 Mo - V Bragg-Williams R-K Polynomial A  SGTE 

627 Mo - W MQMPA (Pair Fraction Exp.) C ideal, Liquid only  

628 N - Nb Bragg-Williams R-K Polynomial A Liquid only from FSstel 

629 N - Ni Bragg-Williams R-K Polynomial A Liquid only SGTE 

630 N - Si Bragg-Williams R-K Polynomial C ideal, Liquid only SGTE 

631 N - Ta Bragg-Williams R-K Polynomial A Liquid only SGTE 

632 N - Ti Bragg-Williams R-K Polynomial A Liquid only from FSstel 

633 N - V Bragg-Williams R-K Polynomial A Liquid only SGTE 

634 N - W Bragg-Williams R-K Polynomial A Liquid only SGTE 

635 Na - Nd MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

636 Na - Ni MQMPA (Pair Fraction Exp.) C from Fe-Na P. Chartrand, 2013 

637 
Na - O MQMPA (Pair Fraction Exp.) B Na2O saturation in liquid 

Na 
P. Chartrand, 2003 

638 Na - Pm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

639 Na - Pr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

640 Na - Rb Bragg-Williams R-K Polynomial A Liquid only SGTE 

641 Na - Sc MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

642 
Na - Si MQMPA (Pair Fraction Exp.) A  J.-P. Harvey, M.A.Sc. thesis, Ecole Polytechnique, 2006 (VLAB 

Project) 

643 Na - Sm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

644 

Na - Sn MQMPA (Pair Fraction Exp.) A  J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG, 
ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ǘƘŜ όbŀ Ҍ ·ύ 
binary systems (X = Ag, Ca, In, Sn, Zn) using combined 
Calphad and first-ǇǊƛƴŎƛǇƭŜǎ ƳŜǘƘƻŘǎ ƻŦ ŎŀƭŎǳƭŀǘƛƻƴέΣ WƻǳǊƴŀƭ 
of Chemical Thermodynamics, 66 (2013) 22-33 

645 Na - Sr MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2003 

646 Na - Tb MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

647 Na - Ti MQMPA (Pair Fraction Exp.) C from Fe-Na P. Chartrand, 2013 

648 Na - Tm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

649 Na - V MQMPA (Pair Fraction Exp.) C from Fe-Na P. Chartrand, 2013 

650 Na - Y MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

651 Na - Yb MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

652 
Na - Zn MQMPA (Pair Fraction Exp.) A  J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG, 

ά¢ƘŜǊƳƻŘȅƴŀƳƛŎ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ǘƘŜ όbŀ Ҍ ·ύ 
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binary systems (X = Ag, Ca, In, Sn, Zn) using combined 
Calphad and first-ǇǊƛƴŎƛǇƭŜǎ ƳŜǘƘƻŘǎ ƻŦ ŎŀƭŎǳƭŀǘƛƻƴέΣ WƻǳǊƴŀƭ 
of Chemical Thermodynamics, 66 (2013) 22-33 

653 Na - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

654 Nb - Ni Bragg-Williams R-K Polynomial A Liquid only SGTE 

655 Nb - Sn Bragg-Williams R-K Polynomial A Liquid only SGTE 

656 Nb - Ti Bragg-Williams R-K Polynomial A  COST 507, pp.256-260. 

657 
Nb - V Bragg-Williams R-K Polynomial A  K.C.H. Kumar, P. Wollants, L. Delaey, Calphad 18 (1994), pp. 

71-79. 

658 Nb - W Bragg-Williams R-K Polynomial A  P. Gustafson, Z. Metallkde 79 (1988), pp. 388-396. 

659 Nb - Zr Bragg-Williams R-K Polynomial A  A.F. Guillermet, Z. Metallkde. 82 (1991), pp. 478-487. 

660 Nd - Pm MQMPA (Pair Fraction Exp.) A ideal P. Chartrand, 2014 

661 Nd - Pr MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM Project) 

662 Nd ς Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

663 Nd - Sc MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM Project) 

664 Nd - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

665 Nd - Sm MQMPA (Pair Fraction Exp.) A ideal Y.-B. Kang, CRCT, 2008 (GM Project) 

666 Nd - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

667 Nd - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

668 Nd - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

669 Nd - Y MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM Project) 

670 Nd - Yb MQMPA (Pair Fraction Exp.) A  Y.-B. Kang, CRCT, 2008 (GM Project) 

671 Nd - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

672 Nd - Zr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

673 Ni - P Bragg-Williams R-K Polynomial A Liquid only SGTE 

674 Ni - Pb Bragg-Williams R-K Polynomial A  P. Chartrand, CRCT, 2003 (VLAB project) 

675 Ni - Pd Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

676 
Ni - Si Bragg-Williams R-K Polynomial A  M. Lindholm, B. Sundman, Met.Trans.A 26A (1996), pp. 2897-

2903. 

677 Ni - Ta Bragg-Williams R-K Polynomial A Liquid only SGTE 

678 Ni - Ti Bragg-Williams R-K Polynomial A  C.S. Oh, J. Korean Inst.Met.Mater. 33 (1995), pp. 129-136. 

679 Ni - V Bragg-Williams R-K Polynomial A  COST 507, pp. 261-263. 

680 Ni - W Bragg-Williams R-K Polynomial A Liquid only SGTE 

681 
Ni - Y Bragg-Williams R-K Polynomial A  Z. Du, W. Zhang, Report F-96-07, May 1996, Univ.Science and 

Tech.,  Beijing. 

682 Ni ς Zn Bragg-Williams R-K Polynomial A  SGTE 

683 Ni - Zr Bragg-Williams R-K Polynomial A  G. Ghosh, J.Mater.Res. 9 (1994), pp. 598-616. 

684 P - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

685 P - Si MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (VLAB project) 

686 Pb - Pd Bragg-Williams R-K Polynomial A Liquid only SGTE 

687 Pb - Sb Bragg-Williams R-K Polynomial A Rhombehedral missing SGTE 

688 Pb - Si Bragg-Williams R-K Polynomial A  SGTE 

689 Pb - Sn Bragg-Williams R-K Polynomial A  SGTE 

690 Pb - Te Bragg-Williams R-K Polynomial A Liquid only SGTE 

691 Pb - Tl Bragg-Williams R-K Polynomial A Liquid only SGTE 

692 Pb - Zn Bragg-Williams R-K Polynomial A  SGTE 
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693 Pb - Zr Bragg-Williams R-K Polynomial B Liquid only SGTE 

694 Pd - Pt Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

695 Pd - Ru Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

696 Pd - Sn Bragg-Williams R-K Polynomial A Liquid only SGTE 

697 Pd - Ti Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

698 Pm - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

699 Pm - Sr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

700 Pm - Ti MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

701 Pm - V MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

702 Pm - Zn MQMPA (Pair Fraction Exp.) C  Zhijun Zhu and A.D. Pelton, 2014 

703 Pr - Sb Bragg-Williams R-K Polynomial A Liquid only SGTE 

704 Pr - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

705 Pr - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

706 Pr - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

707 Pr - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

708 Pr - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

709 Pt - Rh MQMPA (Pair Fraction Exp.) B ideal Liquid only from FSNobl 

710 Pt - Ru Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

711 Pt - Sn Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

712 Pt - Ta Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

713 Pt - Ti Bragg-Williams R-K Polynomial A Liquid only from FSNobl 

714 Rh - Ru MQMPA (Pair Fraction Exp.) B ideal, Liquid only from FSNobl 

715 Sb - Si MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (VLAB project) 

716 Sb - Sm Bragg-Williams R-K Polynomial A Liquid only SGTE 

717 Sb - Sn Bragg-Williams R-K Polynomial A Liquid only SGTE 

718 Sb - Zn Bragg-Williams R-K Polynomial A Liquid only SGTE 

719 Sc - Si MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

720 Sc - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

721 Sc ς Ti MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2014 

722 Sc - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

723 Sc - Y MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM project) 

724 Sc - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

725 Sc - Zr MQMPA (Pair Fraction Exp.) A  P. Chartrand, 2014 

726 Se - Te Bragg-Williams R-K Polynomial A Liquid only SGTE 

727 Si - Sm MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

728 Si - Sn Bragg-Williams R-K Polynomial A  SGTE 

729 Si - Sr MQMPA (Pair Fraction Exp.) A  J.-P. Harvey, CRCT, 2005 (VLAB project) 

730 
Si - Ta Bragg-Williams R-K Polynomial A  C. Vahlas, P.Y. Chevalier, E. Blanquet, Calphad 13 (1989), pp. 

273-292. 

731 Si - Tb MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

732 Si - Ti Bragg-Williams R-K Polynomial A  COST 507, pp. 266-269. 

733 Si - Tm MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

734 Si - V Bragg-Williams R-K Polynomial A  COST 507, pp. 270-273. 

735 Si - W Bragg-Williams R-K Polynomial A  C. Vahlas, P.Y. Chevalier, E. Blanquet, Calphad 13 (1989), pp. 
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273-292. 

736 Si - Y MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

737 Si - Yb MQMPA (Pair Fraction Exp.) A  Junghwan Kim and In-Ho Jung, McGill, 2012 

738 
Si - Zn MQMPA (Pair Fraction Exp.) A  A. Shukla, Y.-B. Kang and A.D. Pelton, Calphad 32 (2008) pp. 

470-477 

739 Si - Zr Bragg-Williams R-K Polynomial A  COST 507, pp. 280-283. 

740 Sm - Sr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

741 Sm - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

742 Sm - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

743 Sm - Y MQMPA (Pair Fraction Exp.) A ideal Y-B. Kang, CRCT, 2008 (GM Project) 

744 Sm - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

745 Sm - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

746 Sn - Sr MQMPA (Pair Fraction Exp.) A  Jian Wang, Ph.D. Thesis, Ecole Polytechnique, Montreal, 2014 

747 Sn - Te Bragg-Williams R-K Polynomial A Liquid only SGTE 

748 Sn - Ti Bragg-Williams R-K Polynomial A  COST 507, pp. 284-287. 

749 Sn - Zn MQMPA (Pair Fraction Exp.) A  M. Medraj, Concordia, 2011 

750 Sn - Zr Bragg-Williams R-K Polynomial A  COST 507, pp. 290-292. 

751 Sr - Tb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

752 Sr - Y MQMPA (Pair Fraction Exp.) A  P.J. Spencer, 2006 (GM project) 

753 Sr - Yb MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

754 
Sr - Zn MQMPA (Pair Fraction Exp.) A  P. Spencer, A.D. Pelton., Y.-B. Kang, P. Chartrand, and C. 

Fuerst, Calphad 32 (2007), pp. 423-431 

755 Sr - Zr MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

756 Ta - Ti Bragg-Williams R-K Polynomial A  COST 507, pp. 293-296. 

757 Ta - W Bragg-Williams R-K Polynomial A  A.F. Guillermet, W. Huang, unpublished research, KTH, 1995. 

758 
Ta - Zr Bragg-Williams R-K Polynomial A  A.F. Guillermet, J.Alloys and Compounds, 226 (1995), pp. 174-

184 

759 Tb - Ti MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

760 Tb - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

761 Tb - Y MQMPA (Pair Fraction Exp.) A  Y-B. Kang, CRCT, 2008 (GM Project) 

762 Tb - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

763 Tb - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

764 Ti - Tm MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

765 Ti - V Bragg-Williams R-K Polynomial A  COST 507, pp. 297-298. 

766 Ti - Y MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

767 Ti - Yb MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

768 Ti - W Bragg-Williams R-K Polynomial A  COST 507, pp. 299-302. 

769 
Ti - Zr Bragg-Williams R-K Polynomial A  K.C.H. Kumar, P. Wollants, L. Delaey, J.Alloys and Compounds, 

225 (1994), pp.121-127. 

770 Tm - V MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

771 Tm - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

772 Tm - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

773 U - Zr Bragg-Williams R-K Polynomial A Liquid only SGTE 

774 V - Y MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

775 V - Yb MQMPA (Pair Fraction Exp.) B  P. Chartrand, 2014 

776 V - Zr Bragg-Williams R-K Polynomial A  COST 507, pp. 303-304. 



Page | 66  
 

777 Y - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

778 

Y - Zr Bragg-Williams R-K Polynomial A  H. Flandorfer, J. Groebner, A. Stamou, N. Hassiotis, A. 
Saccone, P. Rogl, R. Wouters, H.J. Seifert, D. Maccio, R. Ferro, 
G. Haidemenopoulos, L. Delaey, G. Effenberg, Z. Metallkde. 
88 (1997), pp.529-538. 

779 Yb - Zn MQMPA (Pair Fraction Exp.) A  Zhijun Zhu and A.D. Pelton, 2014 

780 Yb - Zr MQMPA (Pair Fraction Exp.) C  P. Chartrand, 2014 

781 Zn - Zr Bragg-Williams R-K Polynomial A  SGTE 

 

  
The Al - Cu- Fe- Mg- Mn- Si - Zn system has been completly optimized in both the 

Al - rich and the Mg - rich corners (i.e. phases in equilibrium with Al - FCC 

and/or Mg - HCP and their respective liquid rich solutions). The density 

(molar volumes) of several important pha ses in this system has been 

evaluated (Al - FCC, Mg - HCP, Liquid, Al2Cu, Si, AlxMn, etc...).  
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Use of the Database 

  
The phase diagrams of all the binary systems listed above have been checked using FactSage 7.0.  
  
Phase selection in the EQUILIB or PHASE DIAGRAM modules using FTlite has been drastically 

simplified compared to older version.  Simply follow these instructions: 

  

Phase Selection: 

 For pure solid compounds:  
o Right-ŎƭƛŎƪ ƻƴ άǇǳǊŜ ǎƻƭƛŘǎέ  

o ¢ƘŜƴ ŎƭƛŎƪ ά{ŜƭŜŎǘκ/ƭŜŀǊέ Ҕ ά!ŘŘ ŀƭƭ ǎǇŜŎƛŜǎ ŦǊƻƳ ŘŀǘŀōŀǎŜέ Ҕ άC¢ƭƛǘŜέ  

 For solutions:  
o CƭƛŎƪ ƻƴ ǘƘŜ ά{ŜƭŜŎǘέ ōǳǘǘƻƴ ōŜƭƻǿ ǘƘŜ ά{ƻƭǳǘƛƻƴ ǎǇŜŎƛŜǎέ ƭƛǎǘ ōƻȄ  

o ¢ƘŜƴ ŎƭƛŎƪ ά!ŘŘ ŀƭƭ ǇƘŀǎŜǎ ŦǊƻƳ ŘŀǘŀōŀǎŜέ Ҕ άC¢ƭƛǘŜέ  

 Do not select pure liquid phases (the FTlite-Liqu solution contains the liquid species)  

  

There might be cases when a chemical system with many elements results in more than 40 possible 

solutions to be selected.  In these cases, it is recommended to change the selection of some solutions 

ǿƘŜǊŜ ǘƘŜ άL-ƻǇǘƛƻƴέ όάǇƻǎǎƛōƭŜ н-ǇƘŀǎŜ ƛƳƳƛǎŎƛōƛƭƛǘȅέύ ƻǊ ǘƘŜ άW-ƻǇǘƛƻƴέ όάǇƻǎǎƛōƭŜ о-phase 

ƛƳƳƛǎŎƛōƛƭƛǘȅέύ Ƙŀǎ ōŜŜƴ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎŜƭŜŎǘŜŘΣ ǘƻ ŜƛǘƘŜǊ άҌέ όŦƻǊ άLέύ ƻǊ άL-ƻǇǘƛƻƴέ όŦƻǊ άW-ƻǇǘƛƻƴέύΦ  

The solutions where this change must be done should then be selected at the user`s discretion based 

on his/her knowledge of which solutions might exhibit immiscibility in the composition range the user 

is interested in.   

 


