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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, Ay, 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, 0, P, Pb, Pr, s, Sb, Sc, Si, Sm, Sn, Sr, Ta, Th, 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 :AlorMg

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
2200°C (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 ; )
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Figure 2: Optimized binary systems with minor elements (see also Table 4)
(quality: green =top; light green ; )

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

FTlite
Soln- Struktur- Space Group
Common names Nickname Solution Full name or bericht | Fearson (index)
2l compound stoichiometry
CMPD*
Liquid metal Liqu Liquid - -
Al, a, FCC, (Al), Pb FCC FCC_A1l Al cF4 Fm-3m (225)
Si also Ge, a-Sn Diam Diamond_A4 A4 cF8 Fd-3m (227)
6-Al,Cu Ci6 Prototype_AI2Cu-C16 C16 t112 14/mcm (140)
B-AlsMg, Beta Beta_Al3Mg2 - cF1192 Fd-3m
Mg,Si also Mg,Sn, c1 Prototype_CaF2-C1 c1 cF12 Fm-3m (225)
Mg,Ge and Mg,Pb
Al5Sc, Al;RE (Er,Tm,Yb,Lu) L12 Prototype_AuCu3-L12 L1, cP4 Pm-3m (221)
Al;Ti also a-AlzHf, D022 Prototype_TiAl3-D022 DO0,, I8 14/mmm (139)
AlsNb, Al;Ta, AlsV
AlsZr  also B-AlzHf D023 Prototype_ZrAl3-D023 DO0,; t116 14/mmm (139)
T-phase Mgs,(Al,Zn)sg D8e Prototype_Mg32(Al,Zn)49-D8e D8, cl162 Im-3
t-AlMgZn, t-AlMgCu,
T-AlMgAg
V-phase Mg,Zn;, D22 Prototype Mg2Zn11-D22 D2, cP39 Pm-3 (200)
also Mg,CugAls
AlsMn, Alg(Fe,Mn) D2h Prototype_Al6Mn-D2h D2, 0(C28 Cmcm (63)
S-Al,CuMg S Al2CuMg_S-Phase - oCl16? Cmcm
Q-Phase - Al;CusMges)
Q-Phase - AlsCu,MgsSis)
n-Phase - AlgFeMg;Sig(s)
o-AlFeSi or 1s Tau5 AlFeSi_alpha ~Al;Fe,Si
chinese script / rods
[B-AlFeSi or 1 Taub AlFeSi_beta ~AlsFeSi
plates / acicular
y-AlFeSi or 1, Tau2 AlFeSi_gamma ~Al;FeSi
O-AlFeSi - Al;1Fe;Sigs)
a-AlMnSi AIM1 AIMnSi_alpha ~AlyMn,Si
B-AIMnSi AlM2 AIMnSi_alpha ~AlsMn;Si
a-AlFeMnSi AFMS AlFeMnSi_alpha ~Aly5(Fe,
Mn),Sis3
Al;Cu,Fe, Al;,CuMn, E9a Prototype_Al7Cu2Fe-E9a E9, tP40 P4/mnc (128)
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E-phase AlzCr,Mg; E Prototype_CeCr2AI20 cF184 Fd-3m
also Al;sMn,Mgs,

Al;gTa,Mgs, Aly5Ti,Mgs,

Al1gV,Mgs Aly(Cr,Ti,V),RE

Al13Cr,Siy Al13CrySigs) - cF84 F-43m
T3-Al;:MnsZn, Al;;Mn3Znys) o?

Wi/ IND e N3 | f Al3sCrys) mC104 C2/m
A|13Cr2

WitfQ awd ! f AlVs) mC104 C2/m
AlloV A|10V(s) cF? Fd-3m
Aly,Co, D&d Prototype_AlI9Co02-D8d D84 mP22 P2,/c (14)
Al;Mn, Al,(Mn,Fe) Al4M Al4Mn - hP574 P63/mmc
also Al,Cr

Al;,Mn cl26 Al12Mn - cl26 Im3

also Al;;Mo, Al;,W

Y ngS Q ;3Fe2 NJ ! f| A3Fe Al13Fe4 'Al3Fe' - mC102 C2/m
Al,Sr also Al,Ca, Al,Ba, D13 Prototype_Al4Ba-D13 D1, tl10 14/mmm (139)
Al,Eu

Al,Cazn,, Al,REZn, D13a Al2Cazn2 D1, t110 14/mmm (139)
Al;CuRE D13c Prototype_BaNiSn3-D13c D1, t110 14/mmm (139)
TiB, also AlB,, CrB,, HfB,, C32 Prototype_AIB2-C32 C32 hP3 P6/mmm (191)
MgB,, ZrB,

AIP  also AlAs, Alln, AlSb B3 Zincblende B3 B3 cF8 F-43m (216)
AlLi B32 Prototype_NaTI-B32 B32 cF16 Fd-3m (227)
Al,Cs D71 Prototype_Al4C3-D71 D7, hR7 R-3m (166)
Al11RE;3 (La,Ce,Pr,Nd) ol28 Prototype_All11La3 - 0l28 Immm
AlsGd, AlsSm D019 Prototype_Ni3Sn-D019 DO;s hP8 P63/mmc (194)
Al5Ni, FesC-cementite D020 Prototype_Fe3C-D020 D0y oP16 Pnma (62)
AlsDy D024 Prototype_Ni3Ti-D024 D04 hP16 | P6s/mmc (194)
AlsHo hR60 Prototype_HoAI3 hR60

Be HCP HCP_A3 A3 hP2 P63/mmc (194)
Zn or (Zn) HCP2 HCP_ZN A3 hP2 | P6;/mmc (194)
B-Sn A5 BCT_AS5 A5 ti4 14,/amd (141)
Bi A7 Rhombohedral_A7 A7 hR2 R-3m (166)
Alg(Co,Fe,Ni),(Sr,Ba) A9ME | Prototype_AI9Co2Sr hP12 P6/mmm (191)
REFe,Al o 0oC52 | Prototype_YbFe2Al10 oC52 Cmcm (63)
Al;Tb AlsTbs) h? R3m
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AlMgAg AlMgAgs) Ci14 hP12 P6s/mmc (191)
AINaSi AlNaSiys) - P4/nmm
Alzsizsr AleizSi(s) - P3m1l
Al,Si,Ba BaAl,Siys) - o? Pnma
A|ZSiZSC SCSizAlz(s) -

AlzsizLa LaSizAlz(s) -

A|ZSi2Pr PrSizAlz(s) -

Al,Si;Nd NdSi,Aly -

Alzslzsm SmSizAlz(s) -

AlzsizEU EUSizAlz(s) -

Al,Si,Gd GdSizAly -

Alzslsz TbS|2A|2(s) -

Al,Si,Dy DySizAlys) -

Al,Si,Ho HoSi,Alq -

Al,Si,Yb YbSisAly -

AlLSi,Er ErSisAls) - mS14 c2/m
AICGSlz AICESIz(S) h?

ScCu,Alg ScCu,Alg) t126 14/mmm (139)
YCu,Alg YCusAlgs) t126 14/mmm (139)
LaCu,Alg LaCu,Algs t126 14/mmm (139)
CeCu,Alg CeCu,Alg t126 14/mmm (139)
PrCu,Alg PrCu,Alg) t126 14/mmm (139)
NdCu,Alg NdCu,Alg t126 | 14/mmm (139)
SmCu,Alg SmCu,Alg) tI26 14/mmm (139)
EuCu,Alg EuCu,Algs) t126 14/mmm (139)
GdCu,Alg GdCu,Algs) t126 14/mmm (139)
ThCu,Alg TbCu,Alg) t126 | 14/mmm (139)
DyCu,Alg DyCu,Alg t126 14/mmm (139)
HoCu,Alg HoCu,Alg tI26 14/mmm (139)
ErCu,Alg ErCusAlg t126 14/mmm (139)
TmCu,Alg TmCu,Alg) t126 14/mmm (139)
YbCu,Alg YbCu,Algs) t126 14/mmm (139)
LuCu,Alg LuCu,Alg t126 14/mmm (139)
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AIgEU Fez

AlgEU Fez(s)

oP44

Pbam (55)

AlgCrY

A|8CrY(s)
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Table 1b: Important phases in Mg alloys present in the FTlite Database

FTlite
Soln- Struktur- Space Group
Common names Nickname Solution Full name or bericht | Fearson (index)
2l compound stoichiometry
CMIPD*

Liquid metal Liqu Liquid - -
Mg, o, HCP, (Mg), a-Ti, HCP FCC_A3 A3 hP2 P63/mmc (194)
o-Zr, a-Be
Y-Fe(austenite) INME, Y-Mn FCC FCC_A1 Al cF4 Fm-3m (225)
o-Fe(territe), Cr, Li, K, Na, BCC BCC_A2 A2 cl2 Im-3m (229)
[-Be, 5-Mn, B-Sc, V
Cleraphite) - Cs) A9 hP4 | P6y/mmc (194)
a-Mn, B-Al;; Mgy, Al12 CBCC_A12 Al12 cl58 [-43m (217)
Mg24REs (RE =
Y,Tb,Dy,Ho,Er,Tm,Lu)
B-Mn Al3 CUB_A13 Al3 cP20 P43, (213)
MgSc, AlSc B2 BCC_B2 B2 cP2 Pm-3m (221)
AINi B2c BCC_B2c B2 cP2 Pm-3m (221)
Mg,Si also Mg,Sn, C1 Prototype_CaF2-C1 C1 cF12 Fm-3m (225)
Mg,Ge and Mg,Pb
AlCr, Clilb Prototype_MoSi2-C11b C11, tle 14/mmm (139)
Mg,Ca, Mg,Yb, Li,Ca, C14 Laves_C14 C14 hP12 | P6;/mmc (194)
(Al,Mg),Lu
Na,K - Na,Ks) C14 hP12 P63/mmc (194)
Al,Ca, Al,Ba, (Al,Cu),Mg, C15 Laves_C15 C15 cF24 Fd-3m (227)
ALRE (RE = Sc,Y,La,Ce,Pr,
Nd,Sm,Eu,Gd,Tb,Dy,Ho,
Tm,Er,Yb,Lu)
AldMgY - Al;MgY s C15 cF24 Fd-3m (227)
(Al,Mg),Ca C36 Laves_C36 C36 hP24 P6s/mmc (194)
Mg,Cu - Mg,Cus) C, oF48 Fddd
AlTi L10 Prototype_AuCu-L10 L1, tP2 P4/mmm (123)
Al3Sc, AIZRE (Er,Tm,Yb,Lu) L12 Prototype_AuCu3-L12 L1, cP4 Pm-3m (221)
MgzZn; or Mgs:1Zn,g = Mgs1Znyqs) - ol142 Immm
MgZn or Mgl12Zn13 MgZn Mgl2Zn13 - - -
Mg17Baz - Mg17Baz(5) - hP57 R3m
AgMg, - AgMEus) - h? ?
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Ag1;Mgs, Al17M Agl7Mg54 oP142 Immm
AgMg; D018 Prototype_AgMg3-D018 D0g hP24 P6scm (185)
AlsRE (RE =Y,La,Ce,Pr, D019 Prototype_Ni3Sn-D019 DOy hP8 P6s/mmc (194)
Nd,Sm), TisAl
Al;Ti also a-AlzHf, D022 Prototype_TiAl3-D022 DO0,, I8 14/mmm (139)
AlsNb, Al;Ta, AlsV
AlsZr  also B-AlzHf D023 Prototype_ZrAl3-D023 DO0,; tl16 14/mmm (139)
o-FeCr, o-AINb, c-AlTa D8b Prototype_ FeCr-D8b D8, tP30 P4,/mnm (136)
T-phase Mgs,(Al,Zn)aq D8e Prototype Mg32(Al,Zn)49-D8e D8, cl162 Im-3
or T-AlMgZn
Mgy,RE (RE = La,Ce,Pr) D2b Prototype_Mn12Th-D2b D2, t126 14/mmm (139)
AlgMn, Alg(Fe,Mn) D2h Prototype_Al6Mn-D2h D2, oC28 Cmcm (63)
S-Al,CuMg S Al2CuMg_S-Phase - oC16? Cmcm
¢-Phase or (Al,Zn)sMgs Phi Phi -
Q-Phase - Al;CusMggs)
Q-Phase - AlsCu,MgsSis)
n-Phase - AlgFeMgsSig)
Sr;Al3sMgss - SriAl3sMgssgs)
a-AlFeSi or Ts Taub AlFeSi_alpha ~Al;Fe,Si
chinese script / rods
[B-AlFeSi or 1 Taub AlFeSi_beta ~AlsFeSi
plates / acicular
y-AlFeSi or 1, Tau2 AlFeSi_gamma ~Al;FeSi
5-A|FeSI - A|11F635i5(5)
a-AlMnSi AlM1 AIMnSi_alpha ~AlgMn,Si
B-AIMnSi AlM2 AIMnSi_alpha ~AlgMn;Si
a-AlFeMnSi AFMS AlFeMnSi_alpha ~Aly5(Fe,

Mn),Sis3
Al;,Cu,Fe, Al,CuMn, E9a Prototype_AIl7Cu2Fe-E9a E9, tP40 P4/mnc (128)
E-phase Al3Cr,Mg; E Prototype_ AI18Cr2Mg3 - cF184 Fd-3m
also Al;sMn,Mgs,
Al;gTa,Mgs, Aly5Ti,Mgs,
AlgV,Mgs
Mg,Ni - Mg;Nis) C, hP18 P6,2,
MgsRE (RE = Gd,Sm) cF44 Prototype Mg5Gd - cF448
Mg,;RE;s (RE = Nd,Sm) t192 Prototype_Mg41Ce5 - t192 14/m
Mg.,Sr,, Mg1;Sc,, hP38 Prototype Nil7Th2 - hP38 P6s/mmc

Mgy7Eu,, Mgi7Pm,,
Mgy, Tm,
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a-MgsBi,, a-MgsSb, P3m1 alpha_Mg3X2(low-T) - - P-3m1
Al;5Ni, D513 Prototype_AI3Ni2-D513 D513 hP5 P-3m1 (164)
AlgVs - AlgVss) D8, cl52 I-43m (217)
AlgMn; D810 Prototype_AI8Cr5-D810 D819 hR26 R3m (160)
Aly3Cr,ySiy Al3CrySiys) - cF84 F-43m
13-Al;1MnsZn, Al;1MnsZny) o?

B-AlsCrs - AlgCrssy)

o-AlgCrs (17) - AlgCrs(sy) D819 hR26 R3m (160)
a-AlyCry - AlsCrys) -

[B-AlgCry - AlgCrysy) - cl52 [-43m
Wi/ IND serod ! of AlysCrayg) mC104 c2/m
Al15Cry

Wi+fQ 2WJ ! f Al Vs, mC104 C2/m
AlyoV AlyoVis) cF? Fd-3m
a-AlsTa, (It) - Al3Tay(sy)

AlyCo, D&d Prototype_AI9Co02-D8d D84 mP22 P2,/c (14)
AlsMn, Al,(Mn,Fe) Al4M Al4Mn - hP574 P6s/mmc
also Al,Cr

Al;;Mn, aP15 Al11Mn4 aP15

Al;,Mn cl26 Al12Mn - cl26 Im3
aboNuMquW

WICES Q 4 PeNJ ! - AlgiFesys) aP18 P1-1
AlsFe, oC24 Al5Fe2 - oC24 Cmcm
WICES Q 5Feg NJ | f|  A3Fe Al13Fe4_'Al3Fe' - mC102 C2/m
Al,Sr, Al,Ba, Al,Eu D13 Prototype Al4Ba-D13 D1; t110 14/mmm (139)
TiB, also AIB,, CrB,, HfB,, C32 Prototype_AIB2-C32 C32 hP3 P6/mmm (191)
MgB,, ZrB,

AlLi B32 Prototype_NaTI-B32 B32 cF16 Fd-3m (227)
Al,Cs D71 Prototype_Al4C3-D71 D7, hR7 R-3m (166)
Al1RE;3 (La,Ce,Pr,Nd) ol28 Prototype_Al11la3 - 0128 Immm
Al;Ni, FesC-cementite D020 Prototype_Fe3C-D020 D0, oP16 Pnma (62)
Al;Dy D024 Prototype_Ni3Ti-D024 D04 hP16 | P6s/mmc (194)
AlsHo hR60 Prototype_HoAI3 hR60

MgBe; - MgBei3(s) D2, cF112 Fm-3c
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ALTi Al,Tis) t124 14,/amd
MgsP, MgsPys)
MgsGa, MgsGays) D8, ol28 lbam
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Table 2: Solution names with their major components (not including minor solutes)

A Important solutions in Al alloys
A Important solutions in Mg alloys
A Important solutions in Al and Mg alloys

FTlite Major phase components
Common names Nickname Full name
Liquid metal Liqu Liquid most elements
Al, FCC FCC FCC_A1 Ag, Al, Cu, y-Feaustenite, Ni, Pb, ...
BCC BCC BCC_A2 o-Feferrite, Cr, K, Li, Na, B-Ti, B-Zr, ...
Mg, HCP HCP HCP_A3 Mg, o-Ti, a-Zr, ...
DHCP DHCP |51/t ¢! 0o Q Rare-earth elements
Zn HCP2 HCP_Zn Zn
Si Diam Diamond_A4 Cgiamond, G€, Si, a-Sn
Sn A5 BCT_A5 B-Sn
In A6 Tetragonal _A6 In
InSn A6b Beta_InSn B-InSn
As, Bi, Sb A7 Rhombohedral_A7 As, Bi, Sb
Se, Te A8 Hexagonal A8 Se, Te
C, graphite A9 Graphite_A9 Ceraphite
Hg Al10 Rhombohedral _A10 Hg
Ga All Orthorhombic_A11 Ga
a-Mn, Mgx4REs, (y- Al12 CBCC_A12 o-Mn, Al1,Mg17,
or 3-) Al;;Mg;; Mg,4REs (with RE = Y,Th,Dy,Ho,Er,Tm,Lu)
B-Mn Al13 CUB_A13 B-Mn, AgsAl
A15 CUB_A15 Cr3Si, V3Si, MosAl, NbsAl
B-B, boron, A, Ag Prototype_beta-B-Ag B-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, Caln B2 a BCC_B2!BCC_A2 Agli, AgMg, Caln with order/disorder
transf.
TiNi B2 b BCC_B2b non-stoichiometric TiNi
AINi B2 c BCC_B2c non-stoichiometric AINi with vacancies
AlP B3 Zincblende_B3 AlAs, AIP, AlSb, GaAs, GaP, GaSb, InAs,
InP, InSb
el £/ dzB8, [ Q B81 Prototype_NiAs-B81 e-AlCu, NiBi
y-CuTi B11 Prototype_CuTi-B11 y-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, B-WB, CaSi, SrSi, BaSi, CaSn, SrSn,
AlY, YSi, ScSi

a-WB, Bg Bg Prototype_MoB-Bg MoB, a-WB

Mg,Si C1 Prototype_CaF2-C1 Mg,Si, Mg,Sn, Mg,Ge, Mg,Pb

Cl1b Prototype_MoSi2-C11b | AgTi,, AgZr,, AlCr,, CuTi,, CuZr,, MoSi,,

ZnTi,, ScAg,, ScCu,

CaSi; C12 Prototype_CaSi2-C12 CaSi;

MgZn,, Laves-C14, Cil4 Laves _C14 AlyZr, Cr,Ti, CryZr, Cu;Mg, Fe,Sc, Fe,Ti,

hexagonal Laves Li,Ca, Mg,Ba, Mg,Ca, Mg,Dy, Mg,Er,
Mg,Eu, Mg,Ho, Mg,Lu, Mg,Sr, Mg,Tb,
Mg,Tm, Mg,Y, Mg,Yb, Mn,Er, Mn,Ho,
Mn;Lu, Mn,;Nd, Mn;Sm, Mn,Tm, Mn,Sc,
Mn,Ti, MnyZr, Ti,Al, Zn,Mg, Zn,Ti

MgCu,, Laves-C15, Ci15 Laves_C15 Al,Ba, Al,Ca, Al,Ce, Al,Dy, Al,Er, Al,Eu,

cubic Laves A|2Gd, A|2HO, A|2La, A|2|_U, Alsz, AlzPr,
A|ZSC, AIZSm, Alsz, Alsz, A|2Y, Aleb,
CrzTi, CrZZr, CUZMg, FeZCe, Fesz, FezEr,
Fe,Gd, Fe;Ho, Fe,Lu, Fe,Sc, Fe,Sm, Fe,Th,
Fe,Tm, Fe,Y, Fe,Yb, Fe,Ti, Fe,Zr, Mg,Ce,
Mg,Gd, Mg,La, Mg,Nd, Mg,Pr, Mg,Sm,
Mn,Dy, Mn,Gd, Mn,Tb, Mn,Y, Zn,Zr

Laves-Ag;Na C15b Laves_C15b Ag,Na

Laves-NisZr Cl5c Laves_C15c NisZr

0-Al,Cu Ci16 Prototype_AI2Cu-C16 0-Al,Cu, Fe,B, W;B, Zr,Fe, Zr;Si, Zr;Ni

o-Sm C19 Prototype_alpha-Sm-C19 | o-Sm

AIRE, C23 Prototype_Co2Si-C23 AlPr,, AINd,, AlSm,, AlGd,, AlTb,, AlDy5,,
AlHo,, AlEr,, Ca,Sn, Sr,Sn, Ca,Si, Sr,Si,
NizSi, CazCu

TiB; C32 Prototype_AIB2-C32 AlB,, CrB,, HfB,, MgB,, TiB,, ZrB,

RESi,, RE,Sis, RE3Sis C320 Prototype_AIB2-C320 RESi, (with RE=Y)
REzsig (Wlth RE =Sc, Nd)
RE;Sis (with RE = Sm, Gd, Tb, Dy, Ho, Er)

Laves-MgNi, C36 Laves_C36 MgNi,, Cr,Zr, ternary phases in Mg-Al-Ca-
Sr-Ba

CrSi; C40 Prototype_CrSi2-C40 CrSi;

REZn,, Al,Sr C42 Prototype CeCu2-C42 Al,Sr, REZn, (with all RE), BaZn,, SrZn,,
RECu; (with RE = Ce, Nd, Pr, Sm), Ag,Ba

SioZr C49 Prototype_Si2Zr-C49 SiyZr

TiSi, C54 Prototype_TiSi2-C54 TiSi,

NiMg, C, Ca Prototype_NiMg2-Ca NiMg,

RESi,, RE3Sis REgSiiq Cc Prototype_ThSi2-Cc RESi, (with RE =Y, La, Ce, Sm, Gd, Dy)

Cc REgSIS (Wlth RE = Y)
REeSill (Wlth RE = Pr, Nd, HO)

MgsRE, ZnsRE D03 Prototype_BiF3-D03 MgsRE (with RE = Ce,La,Pr,Nd,Sm,Gd, Tb,
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D03 Dy,Tm,Lu)
ZnsRE (with RE =
Y,Ce,Nd,Sm,Pr,Gd,Tb,Dy, Er,Ho,Lu,Tm)
CU3SI’1, Sn3Cu

Li,MgSn DO3b Li2MgSn Li,MgSn

AgMgs DOyg D018 | Prototype_AgMg3-D018 | AgMg;

Al3X, X3Al DO4g D019 Prototype_Ni3Sn-D019 | AIRE (with RE =Y,La,Ce,Pr,Nd,Sm,Gd),
REsAl (with RE = La,Ce,Pr,Nd),
MO3A|, Nb3A|, Ta3AI, T|3A|, ngAl, Ning

SnTiz D01 SnTi Prototype_Ni3Sn-D019b | SnTiz DO;o

Al3Ni DO,g D020 Prototype_Fe3C-D020 Al3Ni, FesC

Al:X DO,, D022 Prototype_TiAl3-D022 o-AlzHF, AlsNb, AlsTa, AlsTi, AlsV

Al3Zr DO,3 D023 Prototype_ZrAI3-D023 | AlsZr, B-AlzHF

NisTi DO,4 D024 Prototype_Ni3Ti-D024 | NisTi, AlsDy

AgsSn DO, DOa Prototype_Cu3Ti-D0a AgsSn

Al4(Ca,Sr,Ba) D1; D13 Prototype_Al4Ba-D13 Al,Ca, Al,Sr, Al,Ba, Al4Eu

Al,CaZn, D13 D13a Al2Cazn?2 Al,CaZn,, Al,REZn, (with RE =
La,Ce,Pr,Nd)

Al11RE3; D15 D13b Prototype_Al4Ba-D13b | Al{;RE3 (with RE = La,Ce,Pr,Nd,Sm)

Al;CuRED1; D13c Prototype_BaNiSn3 Al3CuRE (with RE =Y,La,Ce)

Sc(Ag,Cu),s D1, Dla Prototype_MoNi4-D1a | ScAgs, ScCuy

CuMg, DI1¢ D1f Prototype_CuMg2-D1f | CuMg,

B,C D1, Dilg Prototype_B4C-D1g B,C

(Ca,Sr,Ba)Bg D2, D21 Prototype_CaB6-D21 CaBg, SrBg, BaBg

V-phase Mg,Zny;,, D22 Prototype_Mg2Zn11-D22 | Mg,Zn;;1, Mg,CugAls

MgZCueAls D2,

NaZniz D23 D23 Prototype_NaZn13-D23 | NaZnis, CaZnis, SrZnas, BaZnis, LaZngs,
Euang

Mg.,RE Zn,RE D2b Prototype_Mn12Th-D2b | Mg4,RE (with RE = La,Ce,Pr)

Alg(Fe,Cr)4RE Mn,RE (with RE =Y,Gd,Th,Dy,Ho,Er,Tm)

D2, Zn,RE  (with RE = Sc,Y,La,Ce,Pr,Nd,Sm,
Pm,Eu,Gd, Tb,Dy,Ho,Er,Tm,Yb,Lu)

REZns, (Ca,Sr)Zns, D2d Prototype_CaCu5-D2d | REZns (with RE = La,Ce,Eu), CaZns, SrZns,

(Ca,Sr)Cus, CaCus, SrCus SrAgs, BaAgs

(Sr,Ba)Ags D24

AlgMn, Alg(Fe,Mn) D2h Prototype_Al6Mn-D2h | AlgMn (AlgFe)metastable

D2,

Al3Ni, D53 D513 Prototype_AI3Ni2-D513 | Al3Ni;

RE;sSi, D5, D5a Prototype_Si2U3-D5a RE3Si, (with RE = La,Ce), Si,Sc,Al, Si>Zrs

Al,C; D7, D71 Prototype_Al4C3-D71 Al,Cs

TisBs D7 D7b Prototype_Ta3B4-D7b | TisB4

y-ZnsFe; D8; D81 Prototype_Cu5Zn8-D81 | y-ZnsFe;

AgsZng D8, D82 Prototype_Cu5Zn8-D82 | AgsZng

CU9A|4Z LHQ%g' ] D83 Prototype_Cu9A|4—D83 CU9A|4, |n5Agg
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T-NiyoAl3Bg D84 D84 Prototype_Cr23C6-D84 T-NipoAl3Bg

Cu;5Sis D8g D86 Prototype_Cul5Si4-D86 CuqsSia

MnsSiz D8g D88 Prototype_Mn5Si3-D88 | REsSis (with RE =
Dy,Er,Gd,Ho,5¢,Sm,Tm,Y)
Mn5$i3, TI5$I3

AlgMns D844 D810 Prototype_AI8Cr5-D810 | AlgMns

Mny3REg, F623RE5, D8a Prototype_Mn23Th6-D8a Mny3REg (Wlth RE =Y,Gd,Sc,Pr,Nd,Sm,Tb,

I\/Ig23Sr5, Li23$r6 DSa Dy,Ho,Er,Tm,Lu)
Fe,sREs (with RE = Y,Gd,Tb,Dy,Ho,Er,Tm)
Mg23Sr5, Li23Sr6

o-FeCr, o-AINb, o©- D8b_ Prototype_FeCr-D8b o-FeCr, intermetallic phases in Al-Nb-Ta

AlTa, o-MnV, o- and Mn-Ni-V

NivV D8,

AlgCo, D8y D8&d Prototype_Al9Co2-D8d | AlyCo,

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

Mgsz(Al,Zn)s9 D8,

B,W or W,Bs D8, D8h Prototype_B2W-D8h W,(B,Va)s

REsSi; D8, D8I Prototype_Cr5B3-D8I REsSis (with RE = La,Ce,Pr,Nd)
CasSis, SrsSis, CasSns, SrsSns, CasZns,

FeZr; E1, Ela Prototype_FeZr3-Ela FeZrs

Al;Cu,Fe, Al;CuMn, E9a Prototype_AI7Cu2Fe-E9a | Al,Cu,Fe, Al;,CuMn,

E9,

AlTi L1 L10 Prototype_AuCu-L10 AlTi

Mgin L1, L10a Prototype_AuCu-L10a Mglin

AlsM, ALREL1, L12 Prototype_ AuCu3-L12 Al3RE with (RE = Sc,Er,Tm,Yb,Lu)
metastable AlzM (with M =
Cr,Cu,Li,Mg,Ti, V,Zr)

AIRE; L1, L12b Prototype_AuCu3-L12b | AIRE; with (RE = Sc,Ce,Pr)

Nis(Al,Fe,Si) L1, L12c¢ | L12_FCCIFCC_A1 NisAl, NisFe, NisSi

Mglns, InMgs L1, L12d Prototype_AuCu3-L12d | Mglns, InMgs

AgsMg L1, L12e | FCC_L12!FCC_A1l AgsMg

B-AlsMg, Beta Beta_Al3Mg2 B-AlsMg;

AlsFe, 0C24 Al5Fe2 AlsFe,

W ECIS Q 13Fé& NJ Al13 Al13Fed 'Al3Fe' Al3Feq

AlsFe, Al52 Al5Fe4 AlsFeq

Al;Mn AldM Al4AMn Al;Mn, Al4Cr (metastable AlsFe)

Al11Mny aP15 All11Mn4 Al;1Mn4 (metastable Alq1Fes)

Al;;Mn cl26 Al12Mn Al;,Mn, Al;Mo, Al;,W (metast. Al,Fe)

Al11Cr, AlCr Al11Cr2 Al11Cr,

o-AlFeSi, 5 Tau5 AlFeSi_alpha stoichiometry ~Al;Fe,Si
(chinese script/rods)

B-AlFeSi, ¢ Taub AlFeSi_beta stoichiometry ~AlsFeSi
(plates/acicular)

v-AlFeSi, 1, Tau2 AlFeSi_gamma stoichiometry ~AlsFeSi
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a-AlMnSi AlM1 AlIMnSi_alpha stoichiometry ~AlgMn,Si

B-AIMnSi AlM2 AIMnSi_alpha stoichiometry ~AlgMn;3Si

a-AlFeMnSi AFMS | AlIFeMnSi_alpha stoichiometry ~Al;g(Fe,Mn),Si3

¢-Mgg(Al,Zn)s Phi Phi 0-Mge(Al,Zn,Cu)s

Ya 3Ly Q,ZnsN{  MgZn MgZn Mg1,Zn13

Mg,(Zn,Al,Cu)s mC11 Mg,Zn3 Mg,Zn3 (metastable Mg,Als, Mg,Cus)

O-AlCu or 8-Al;Cus Dlta AlCu_delta 0-Al,Cus

N;-AlCu Etal AlCu_eta-LT N1-AlCu

N2-AlCu EtaH AlCu_eta-HT 12-AlCu

C-AlCu or C-AlgCuy; Zeta AlCu_zeta C-AlgCuyq

v-CuZn Gam4 CuZn_gamma v-CusZng (approx.)

v-AlCu Gam5 | AlCu_gamma-HT v-AlsCug

T-AlCuZn Tau_ AlCuZn_Tau 1-AlgCugZn, (approx.)

Al4Caqs Mono Al14Cal3 Al4Cass

Al;Cag aP22 Al3Ca8 Al;Cag

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

CaMgSi CMS CaMgSi CaMgSi

BsSi B3Si B3Si ~B3Si

BeSi B6Si B6Si ~BgSi

B10Si B.nS |B_nSi ~B10Si

B-ZnsLi, Li2z | zn3Li2 B-LirZns

I-phase REZngMgs Fm53 |_REZn6Mg3 REZngMgs (with RE =
Y,Gd,Tb,Dy,Ho,Er,Tm, Lu)

Mg3Ce,Zn3 M3C2 Mg3Ce2Zn3 ~MgszCe,Zns

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

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

Cu?7y Cu7y Prototype_TbCu7 ~Cu7Y

o-CrMn HSig High_Sigma ~Cr,Mn5

AlMo AlMo AlMo~2 ~AlMo

CudTi oP20 CudTi ~CugyTi

NiMo NiMo NiMo ~NiMo

0-Ni,Si Teta Ni2Si 0-Ni,Si

NiTa NiT1 NiTa ~NiTa

NiTa, NiT2 NiTa2 ~NiTa,

NisMo, NisTa Ni3M Ni3MoTa ~NisMo, ~Ni3Ta

NiqoZry Nil10 Ni10zr7 ~NioZry

FeZng, FeZl FeZn4 ~FeZn,

o-FeZn, Fez2 FeZn_delta 0-FeZn;

C-FeZnis Fez3 FeZn_ zeta C-FeZnis

Mg3gSrg hP94 Prototype_Mg38Sr9 Mg3gSrg

Al;Srg cP64 Al75r8 Al;Srg (metastable Al;Casg)

a-Mgs(As,Bi,Sb) P3m1 alpha_Mg3X2(low-T) MgsAs, MgsBi, MgsSb
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[3-Mgs(As,Bi,Sb) la3 beta_Mg3X2(high-T) MgsAs, MgsBi, MgsSb

- Mg3$b2 Mg3X Mg35b2(|OW-T) - Mg3Sb2

prefpQQ ! £ a3 prB2 pre-B" complex AIMgSi FCC monoclinic

BQQ 't a3d{ QQl. QQ complex AIMgSi non-FCC monoclinic

U2 MgaSiAl, Pnma uz2 complex AlMgSi orthorhombic

B' MggySi;Al3 P 6 . Q complex AIMgSi hexagonal

Ca(Mg,Zn)s IM1 IM1-CaMgZn CaMgsZn, CaMgZn,

SAl,CuMg S Al2CuMg_S-Phase S-Al,CuMg

AlsHo, AlsDy hR60 Prototype_HoAI3 AlsHo, AlsDy

AlL,REs, AlyZrs tP20 Prototype_Al2Zr3 AlLRE; (with RE =
Y,Gd,Tb,Dy,Ho,Er,Tm,Lu)
A|22r3

Mg RE t192 Prototype_Mg41Ce5 Mga1REs (with RE = La,Ce,Pr,Nd,Sm)

Mg,,Sr,;, Mgy1;RE, hP38 Prototype_Nil7Th2 Mg,7Sr;

Zny;RE, Fey;RE Mg17RE; (with RE = Y,Sc,La,Ce,Eu,Pm,Gd,
Tb,Dy,Ho,Er,Tm,Yb,Lu)
Zn17RE2 (Wlth all RE)
Fe17RE; (with RE =Y,Ce,Tb,Dy,Ho,Er,Tm,
Yb,Lu)

MgsGd, MgsSm cF44 Prototype_Mg5Gd MgsGd, MgsSm

Al11RE3, Znq11RE; o128 Prototype_Al11la3 Al{1RE; (with RE = La,Ce,Pr,Nd,Sm)
Zn11RE3 (with RE = Y.Ce,Pr,Nd,Sm,Dy,Gd,
Tb,Yb)

E—phase AI18Cr2Mg3 E Prototype_AIlSCrZMgS AllgCrzMg3, A|18M nzMg3, AllgMOZMg3,

Alzo(cr,Ti,V)zRE AllgTazMg3, A|18Ti2Mg3, A|13V2Mg3,
Al1gW,Mgs
Alzo(Cf,Ti,V)zRE, CacrzAlzo

Li;Sn, L7S52 Li7Sn2 ~LizSn,

(Li,Mg)17Sn4 L17X M175n4 Li17$n4

y-InSn hP5 Gamma_InSn ¥-InSn

v-AgsZns AgZn AgZn_hP9 v-AgsZns

InMgs hR16 InMg3 ~InMg3

v-AgMg, hP_G AgMg4 _gamma_hp v-AgMg,

Ag17Mgs4 Al7M | Agl7Mg54 Ag17Mgs4

Li,Ag L2A Prototype_Li2Ag ~Li,Ag

LisAg L3A Prototype_Li3Ag ~LisAg

LicAg L6A Prototype_Li6Ag ~LigAg

Agsln AG3| Ag3in ~Agsln

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

ZnsgRE 3 hP14 Prototype_Cd58Gd13 ZnsgRE 3 (with RE = Y,Sc,Ce,Pr,Nd,Sm,Gd,
Tb,Dy,Ho,Er,Tm,Yb,Lu,Pm)

ZnsRE hP36 Prototype_ErZn5 ZnsRE (with RE = Er,Ho,Lu,Tm,Y)
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Zny,RE3 722X Prototype_Pu3Zn22 Zny,RE3 (with RE =
La,Ce,Pr,Nd,Sm,Pm,Gd)

Znq7RE,, Fe7RE, hR19 Prototype_Th2Zn17 Zn17RE; (with RE =Y,La,Ce,Pr,Nd,Pm,Sm,
Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu)
FE17RE2 (Wlth RE = Pr,Sm,Gd)

Zn11RE, CaZnq; t148 Prototype_BaCd11 Zn11RE (with RE = La,Ce,Pr,Nd,Yb)

Al3Tb, B-AlsY A3RE Prototype_BaPb3 Al3Tb, B-AlsY

LaZn, RZn4 REZn4 LaZn,

1:-CeszZngMg, Taol Tau_Al11La3 11-Ce3ZngMg,

13-REMgZn;, Tao3 Prototype_MnCu2Al REMgZn, (with RE =Y,La,Ce,Pr,Nd,Sm,
Gd,Tb,Dy,Ho,Er,Lu)

14-RE;MgsZng Tao4 Taud_RE2Zn9Mg5 RE;MgsZng (with RE = Ce,Nd,Pr,Sm,Dy)

T5-RE3Zn3oMgi3 Tao5 Tau5_RE3Zn30Mg13 REsZn3oMg13 (with RE = Y,Ce,Nd,Pr,Sm,Dy)

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

FesRE hR12 Prototype_Ni3Pu FesRE (with RE =Y,Sm,Th,Dy,Er,Tm,Lu)

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

REsSis4 tP36 Prototype_Zr5Si4 REsSis (with RE = Sc,La,Ce,Pr,Nd,Pm,Sm,
Gd)

REsSis4 oP36 Prototype_Sm5Ge4 REsSi4 (with RE =Y,Th,Dy,Ho,Er,Tm,Lu)

RESi,, REsSis, REsSiq MSi2 Prototype_GdSi2 RESi, (with RE = Sm,Gd,Tb,Dy)
REsSis (with RE = La,Ce)
REsSig (with RE = Pr,Nd,Ho)

B-NizZn NiZ1 NiZn_beta ~B-NiZn

v-NiZn NiZ2 NiZn_gamma ~y-NiZn

AgTi AgTi | AgTi ~AgTi

LixB LiB LiB LiB

Alg(Co,Fe,Ni),(Sr,Ba) | ASME Prototype_Al9Co2Sr Alg(Co,Fe,Ni),(Sr,Ba)

REe,Al;q oC52 Prototype_YbFe2Al10 REFe,Alyo (with RE =

Y,La,Ce,Pr,Nd,Sm,Gd,
Tb,Dy,Ho,Er,Tm,Yb,Lu)

Page | 19




(This page is intentionally left blank)

Page | 20



Table 3: Pure (compound) phases

FTlite database for light metal alloys (

Compounds ordered by atomic number (see 'Edit)

H

Li

LiH

Be

B

B3Li

C

BN

Na

NaH
Na2C2
Mg
MgH2
MgBel3
MgB2
MgB4
MgB7
MgB20
NaMgH3
Al

AIH3
AlLi
Al2Li
AI2Li3
Al3Li
Al4Li9
Al5Li
LiAIH4
Li3AIH6
AlB2
AlB12
Al4C3
AI3BC
AI8C7B4
AIN
NaAlH4
Na3AIH6
Na2LiAIH6
AlMg
Al3Mg
Al30Mg23
Al53Mg14Li33
AlMgB14
Si

Li7Si3
Li13Si4
Li22Si5
Li12Si7
SiC

NaSi
MgSi
Mg2Si
Mg6Si3
Mg6Si4
Mg9Si5
Mg5Si6
Mg4Si7
Mg4Si8
Si6AI5

VLGM S L

VLGM S1 S2 S3
VLGM S

VLGM S1 S2 S3 L
VLGM S1 S2 S3 S4
VLGM S

VLGM S1 S2 L
VLGM S L G
VLGM S1 S2 S3 L

VLGM S L
VLGM S1 S2
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2 S3 S4
VLGM
VLGM S
VLGM S1 S2
VLGM

VLGM S1 S2 S3
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S1 S2 S3 S4
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM S1 S2

1 S2

nunnnn

S1 S2 S3 S4 S5 S6 S7

Nov. 2014)

- All Phases

11
11

12
12
12

13

13
13
13

13
13

13
13

13
13
13
13
13
13
13
13
13
13

S6 S7 L 14

14
14
14
14

S1 S2 14

14
14
14
14
14

14
14

14

L 12

S7

1408 compounds, 1742 phases

13

13

13

14

14
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AILISi
AI3Li7Si4
Al2Li18Si6
AI3Li15Si6
Al4CA4Si
AI8C7Si
AINaS
MgSi2Al2
Mg4SidAl4
Mg4Si6Al
Mg3Si6AI2
Mg4Si6Al2
Mg2Si6AI3
MgSi6Al4
Mg9Si7AI3
Mgl1Si7AI3
Mg9Si7AI5
Mg9Si9AI3
P

Na3P
Mg3P2
AIP

SiP

K

Na2K

KSi

Ca

CaH2
CalLi2
CaBel3
CaB6
CaC2
Mg2Ca
Al2Ca
Al4Ca
Al3Ca8
All4Cal3
CaAlH5
CadAl3Mg
CaSi
CasSi2
Ca2sSi
Ca3Si4
Ca5Si3
Cal4sil9
CaMgS
Ca7Mg6Sil4
CaAl2Si2
Ca3P2

Sc

AlSc
Al2Sc
AI3Sc
AlSc2
ScSi
Sc2Si3
Sc5Si3
Sc5Si4
AlSc2Si2
T

TiB

TiB2
Ti3B4
Ti2C
Al2Ti

VLGM S 14
VLGM S
VLGM S 14
VLGM S 14
VLGM S 14
VLGM S 14
VLGM S 14
VLGM S 14
VLGM S
VLGM S1 S2 14
VLGM S1 S2 14
VLGM S
VLGM S1 S2 14
VLGM S1 S2 14
VLGM S 14
VLGM S 14
VLGM S 14
VLGM S
VLGM S1 S2 S3 S4 15
VLGM S 15
VLGM S
VLGM S 15
VLGM S 15
VLGM S1 S2 S3 L
VLGM S 19
VLGM S 19
VLGM S1 S2 S3 L
VLGM S 20
VLGM S 20
VLGM S
VLGM S 20
VLGM S1 S2 S3 S4 L 20
VLGM S1 S2 20
VLGM S1 S2 20
VLGM S 20
VLGM S 20
VLGM S
VLGM S 20
VLGM S 20
VLGM S
VLGM S 20
VLGM S 20
VLGM S 20
VLGM S 20
VLGM S 20
VLGM S
VLGM S 20
VLGM S 20
VLGM S
VLGM S1 S2 S3 S4 L 21
VLGM S 21
VLGM S
VLGM S 21
VLGM S 21
VLGM S
VLGM S 21
VLGM S 21
VLGM S
VLGM S 21
VLGM S1 S2 S3 S4 S5 S6 S7 L 22
VLGM S 22
VLGM S 22
VLGM S 22
VLGM S 22
VLGM S1 S2

14

14

14

15

20

20

20

20

22

19

14

20

20

21

21

21
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AI3Ti
Ti2Al
Ti8AI17
AlTi2C
AITi3C
Al18Mg3Ti2
SiTi

Si2Ti
Si3Ti
SiTi3
Ti5Si3
Si4Ti5
Ti3AI2Si5
Ti7AI5Si14
CaTi2Al20
\%

VB

VB2

V2B3
V3B2
V3B4
Vv3C2
V5C2
AI3V

Al7V
Al10V
Al23V4
AI8V5
Al18Mg3Vv2
Si2v
Si3V5
Si5V6
ScV2AI20
Cr

CrB

CrB2
CrB4
'Cr2B'
'Cr3B4'
Cr5B3
Cr3C
C2Cr3
C3Cr7
C6Cr23
AI3Cr
Al4Cr
AICr2
Al11Cr2
Al13Cr2
Al9Cr4
AI8Cr5
AICr2B2
AICr3B4
Al18Cr2Mg3
CrS
Cr5Si3
Al13Cr4Si4
Cr2P
CaCr2AI20
Ti2Cr
Cr2Ti

Mn

MnBe2
MnBe5
MnBel2

VLGM S1 S2 S3
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S1 S2 S3 S4
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S1 S2 S3
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S1 S2 S3 S4
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S1 S2
VLGM S1 S2 S3 S4
VLGM S
VLGM S
VLGM

S5 L

23

23

23

23

23

23

23

23

23
24

S5 L
24
24

24
24
S5 S6 L
25
25
S

25

22

22

22
22
23
23

23

23

24

24
24
24
24

24

24

25
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C3Mn7
C6Mn23
Al4Mn
Al6Mn
Al12Mn
Mn4Al11
'Al99Mn23'
Al18Mg3Mn2
MnSi
Mn3Si
Mn5Si3
Mn6Si
Mn9Si2
Mn11Si19
Al2MnSi3
MnP
Mn2P
Mn3P
MnCa4Al7
Mn2CaAl10
MnSc4
Mn2Sc
Mn23Sc6
'MnTi'
Ti2Mn
Mn2Ti
Mn2Ti2
Mn3Ti
'Mn9Ti2'
Cr3Mn5
Fe

FeBe2
FeBe5
FeBel2
FeB

Fe2B
Fe3C
AldFe
Al6Fe
Al5Fe2
Al61Fe31
FeSi
FeSi2
Fe2Si
Fe3Si7
Fe5Si3
Al14Fe3Si3
Al11Fe3Si6
AlBFeMg3Si6
Fe2P
Fe2Sc
Fe6Sc29
Fe9Sc5
Fel18Scl10
FeTi
Fe2Ti

Co

AlCo
Al3Co
Al9Co2
Al13Co4
CoSi2
CoTi
CoTi2

Ni

VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S 25
VLGM S1 S2 S3 S4 S5 S6 S7 L 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S1 S2 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S1 S2 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S 26
VLGM S1 S2 S3 S4 S5 L 27
VLGM S 27
VLGM S 27
VLGM S 27
VLGM S 27
VLGM S 27
VLGM S 27
VLGM S 27
VLGM S1 S2 S3 S 4 S5 L 28
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NiB

Ni2B

Ni3B
'Ni4B3'
Mg2Ni
MgNi2
AI3Ni
AI3Ni5
Ni5AIB4
Ni8AIB11
Ni2Mg3A
NiSi

NiSi2
Ni2Si
Ni3Si
Ni3Si2
Ni5Si2
AI6Ni3Si
NiP2
Ni5P2
Ni6P5
CaNi2
CaNi3
CaNi5
Ca2Ni7
'NiTi2'
Ni3Ti
Ni2Vv
Ni2Vv7
Ni3V
Ni2Cr
MnNi
Mn2Ni
Mn3Ni
MnNi2
MnNi3
Cu
Mg2Cu
Cu2Mg
CuAl
Al2Cu
AI3Cu
AI3Cu2
Al2Cu3
Al9Cull
AI2CuLi
'AlI5CuLi3’
Al15Cu8Li2
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VLGM S
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM S

nunn unwn

VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM
VLGM
VLGM
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S

nnmnPoun

VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM
VLGM S1 S2 S3 S4
VLGM S
VLGM
VLGM S
VLGM S
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62
62

S

62

62
S

62

62

62
62

62
62

62
62
62
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62
S1 S2 S3 L
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63
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64

64
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GdAl
GdAI2
GdAI3
Gd2Al
Gd3AlI2
GdAl4Mg
GdSi
GdSi2
Gd3Si5
Gd5Si3
Gd5Si4
GdSi2AI2
GdTi2Al20
GdV2AI20
GdCr2AI20
GdMn2
GdMn12
Gd6éMn23
GdFe2
GdFe3
Gd2Fel7
Gd6Fe23
GdFe2AIl10
GdCu4Al8
GdZn
Gdzn2
Gdzn3
Gdzn5
Gdznl1l
Gdzni12
Gd2zn17
Gd3znll
Gd3zZn22
Gd13Zn58
GdznMg12
Gdzn2Mg
GdZn6Mg3
Th

TbMg
TbMg2
TbMg3
Tb5Mg24
ThAI
TbAI2
TbAI3
Th2Al
Th3AI2
TbAl4Mg
ThSi
ThSi2
Th3Si5
Th5Si3
Th5Si4
ThSi2AlI2
TbhTi2AI20
ThbV2AI20
ThCr2AI20
TbMn2
TbMn12
Th6Mn23
ThFe2
ThFe3
Th2Fel7
Th6Fe23
ThFe2Al10

VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2 S3 L
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
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VLGM S
VLGM S
VLGM S
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VLGM S
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VLGM S
VLGM S
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TbCu4AI8
ThZn
ThZn2
ThzZn3
ThZn5
TbhzZn1l
ThzZn12
Th2Znl17
Th3zZn1l
Tb3Zn22
Th13Zn58
ThzZnMg12
ThZn2Mg
ThzZn6Mg3
Dy

DyMg
DyMg2
DyMg3
Dy5Mg24
DyAl
DyAI2
DyAI3
Dy2Al
Dy3Al2
Dy2AI10Mg3
DysSi
DySi2
Dy3Si4
Dy3Si5
Dy5Si3
Dy5Si4
DySi2AI2
DyTi2AI20
DyV2AI20
DyCr2AI20
DyMn2
DyMn12
Dy6Mn23
DyFe2
DyFe3
Dy2Fel7
Dy6Fe23
DyFe2Al10
DyCu4AI8
DyZn
DyZn2
DyZn3
DyZn5
Dyznl1
DyZn12
Dy2Zn17
Dy3Zn11
Dy37Zn22
Dy13Zn58
DyZnMg12
DyZn2Mg
DyZn6Mg3
Ho

HoMg
HoMg2
Ho5Mg24
HoAl
HoAI2
HoAI3
Ho2Al

VLGM S 65
VLGM S 65
VLGM S 65
VLGM S 65

VLGM S

VLGM S 65

VLGM S 65
VLGM S1 S2

VLGM S 65

VLGM S 65

VLGM S 65

VLGM S 65

VLGM S 65

VLGM S
VLGM S1 S2 S3 S4 L 66
VLGM S 66
VLGM S
VLGM S 66

VLGM S 66
VLGM S
VLGM S 66
VLGM S1 S2 66
VLGM S
VLGM S 66

VLGM S 66
VLGM S
VLGM S1 S2 66
VLGM S 66
VLGM S1 S2 66
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VLGM S 66

VLGM S 66
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VLGM S 66
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VLGM S1 S2

VLGM S 66

VLGM S 66

VLGM S

VLGM S 66

VLGM S 66

VLGM S 66
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Ho3Al2
Ho2AI10Mg3
HoSi
Ho3Si4
Ho3Si5
Ho5Si3
Ho5Si4
Ho5Si9
HoSIAI2
HoSi2AI2
HoTi2Al20
HoCr2AI20
HoMn2
HoMn12
Ho6Mn23
HoFe2
HoFe3
Ho2Fel7
Ho6Fe23
HoFe2AIl10
CuHo
Cu2Ho
Cu5Ho
Cu7Ho2
Cu9Ho2
HoCu4AlI8
HoZn
HoZn2
HozZn3
Hozn5
HozZnl1l
Hoznl12
Ho2Znl17
Ho3zZnl11l
Ho3Zn22
Ho13Zn58
HoZnMg12
HoZn2Mg
HoZn6Mg3
Er

ErMg
ErMg2
Er5Mg24
ErAl

ErAl2
ErAl3
Er2Al
Er3AI2
Er3AIl20Mg7
ErSi
Er3Si5
Er5Si3
Er5Si4
Er2Si2AI3
ErTi2Al20
ErV2AI20
ErCr2AI20
ErMn2
ErMn12
Er6Mn23
ErFe2
ErFe3
Er2Fel7
Er6Fe23
ErFe2Al10

VLGM S
VLGM S
VLGM S
VLGM
VLGM S1 S2
VLGM
VLGM
VLGM S1 S2

n u0un un

VLGM
VLGM S
VLGM S
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VLGM S
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VLGM S
VLGM S
VLGM S
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VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S

VLGM S1 S2 S3 S4 L

VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
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VLGM S
VLGM S
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VLGM S
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VLGM S
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ErCu4Al8
ErzZn
ErzZn2
Erzn3
Erzn5
Erznll
Erznl12
Er2Znl7
Er3znll
Er3zZn22
Er13Zn58
ErznMg12
Erzn2Mg
Erzn6Mg3
Tm

TmMg
TmMg2
Tm5Mg24
TmAl
TmAI2
TmAI3
Tm2Al
Tm3AI2
TmSi
Tm3Si5
Tm5Si3
Tmb5Si4
TmMn2
TmMn12
Tm6Mn23
TmFe2
TmFe3
Tm2Fel7
Tm6Fe23
TmFe2Al10
TmCu4AI8
TmZn
TmZn2
TmzZn3
TmZn5
TmZnll
TmZn12
Tm2Zn17
Tm3Znll
Tm3Zn22
Tm13Zn58
TmZnMg12
TmZn2Mg
TmZn6Mg3
Yb

YbMg2
YbAI2
YbAI3
YbSi
Yb3Si5
Yb5Si3
Yb5Si4
Yb8Sill
Yb50Si87
YbSi2AI2
YbTi2Al120
YbV2AI20
YbCr2AI20
YbFe2AIl10
YbCu4AI8

VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
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VLGM S1 S2 S3 S4
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VLGM S

VLGM S
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YbZn
YbzZn2
YbzZn3
YbzZn5
YbzZnll
YbzZn12
Yb2Zn17
Yb3Znl11l
Yb3Zn22
Yb13Zn58
Lu

LuMg
LuMg2
Lu5Mg24
LuAl
LuAl2
LuAlI3
Lu2Al
Lu3AI2
LuSi
Lu3Si5
Lu5Si3
Lu5Si4
LuV2AI20
LuMn2
LuMn5
Lu6Mn23
LuFe2
LuFe3
Lu2Fel?7
LubFe23
LuFe2AIl10
LuCu4Al8
LuZn
LuZn2
Luzn3
LuzZn5
LuZnll
LuzZnl12
Lu2Znl17
Lu3znll
Lu3Zn22
Lul13Zn58
LuZnMg12
LuZn2Mg
LuZn6Mg3
Hf

HfB

HfB2
AlHf
AI3Hf

Ta

Ta2C
Al3Ta
Al3Ta2
Al18Mg3Ta2
'Si2Ta
'SiTa2
SiTa3
Si3Ta5
CoTa2
Co7Ta2
'‘Ni2Ta
‘NigTa'
W

VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM
VLGM S1 S2
VLGM S
VLGM
VLGM S
VLGM S1 S2 S3 L
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM
VLGM S1 S2 S3 L
VLGM S
VLGM S
VLGM S
VLGM S1 S2
VLGM S L
VLGM S
VLGM S
VLGM S1 S2
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM S
VLGM
VLGM S
VLGM S
VLGM

70
70
70
70
70

70
70

70
71
71
71
71

71
71

71
71
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71
71
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71
71

71
71
71
71
71

71
71
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S1 S2 S3 L
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71
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wB VLGM S1 S2 74

W2B VLGM S 74

W2B9 VLGM S 74

Al2W VLGM S 74

Al4aw VLGM S 74

AlI5W VLGM S 74

Al12w VLGM S 74

AlI7W3 VLGM S 74

Al77W23 VLGM S 74

Al18Mg3W2 VLGM S 74

'Si2w' VLGM S 74

Si3wW5 VLGM S 74
Fe2w VLGM S 74

Fe7W6 VLGM S 74

Co3w VLGM S 74
Niw VLGM S 74

Ni4wW 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
Biln VLGM S 83

‘Biln2' 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
Ag-Ca MQMPA (Pair Fraction Exp.) A J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic
8 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
Ag-Cu Bragg-Williams R-K Polynomial A Unpublished update by F.H. Hayes using unaries of A.T.
10 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.
Ag-In MQMPA (Pair Fraction Exp.) A J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H.
W bD YR ad a95w! WI d&¢KSNY
13 Study of the Mg-Sn-Ag-L Y v dzI 4 S NJ/Jbuh@ll of { & 3
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
Ag-Li MQMPA (Pair Fraction Exp.) A J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic
15 modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary
systems", submitted 2014
Ag- Mg MQMPA (Pair Fraction Exp.) A J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H.
W bD YR a® a95w! WX a¢KSNY]
16 Study of the Mg-Sn-Ag-L Y v dzI G S NJ/Jouh@ll of { & 3
Phase Equilibria and Diffusion, Volume 35, Issue 3, (June
2014), pp 284-31.
17 Ag-Mn Bragg-Williams R-K Polynomial A SGTE
Ag-Na MQMPA (Pair Fraction Exp.) A J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG,
G¢ KSNY2ReY!Il YA QptiSightioh afAhdi(Naz %]
18 binary systems (X = Ag, Ca, In, Sn, Zn) using combined
Calphad and first-LINA y OA LI S& YSiK2RaA
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.
Ag-Sn MQMPA (Pair Fraction Exp.) A J. WANG, P. HUDON, D. KEVORKOV, P. CHARTRAND, I.-H.
29 W bD YR ad® a95w! WX &¢KSNY

Study of the Mg-Sn-Ag-L Y v dzI (i S NJ/Jbubhdi 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-TI Bragg-Williams R-K Polynomial A Liquid only from FSNobl
33 Ag-V Bragg-Williams R-K Polynomial A SGTE
Ag-Zn MQMPA (Pair Fraction Exp.) A J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic
34 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., Ecole Polytechnique, 2002
Al - Bi MQMPA (Pair Fraction Exp.) A M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Al-
41 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
Al - Ce MQMPA (Pair Fraction Exp.) A L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2Reyl YAO S@I t dzl -lepBCY,
44 Al-Pr, Al-Nd and Al-Sm systems using the Modified
vdzZ aAO0OKSYAOFt a2RSt T2NJ £A
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)
Al - Dy MQMPA (Pair Fraction Exp.) A L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2Rey Il YAO S@I t dzl -Gdhmp,
48 Al-Dy, Al-Ho and Al-Er systems using a Modified
vdzZh 3AO0OKSYAOFE a2RSt F2N K
Coupling of Phase Diagrams and Thermochemistry, 34(4),
p.456-466, 2010
Al - Er MQMPA (Pair Fraction Exp.) A L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2Reayl YAO SGI t dzl -GayaTp,
49 Al-Dy, Al-Ho and Al-Er systems using a Modified
Quasichemical Model F 2 NJ 4 KS f AljdzA Ré X
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
Al - Gd MQMPA (Pair Fraction Exp.) A L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2ReylI YAO S@I t dzl -Gdhmwp,
53 Al-Dy, Al-Ho and Al-Er systems using a Modified
vdzZ aAO0OKSYAOFt a2RSt FT2NJ (K
Coupling of Phase Diagrams and Thermochemistry, 34(4),
p.456-466, 2010
54 Al - Ge Bragg-Williams R-K Polynomial A SGTE
Al-H MQMPA (Pair Fraction Exp.) A | Gaseous species must be .t d I wx9 FYyR td /1! we¢w!hb
55 taken from FACTPS {2fdzdAfAlE Ay [ AMptdidrdgcal and dzY A

Database (or SGPS)

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 valid for X(Al) > 0.75 P. Chartrand, CRCT, 2003 (VLAB Project)
57 Al - Hg Bragg-Williams R-K Polynomial SGTE
Al - Ho MQMPA (Pair Fraction Exp.) L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2Rayl YAO S@I t dzl -GaaTp,
58 Al-Dy, Al-Ho :imd AAI-Er systems using a l\/lotiiﬁed ]
vdzZr aAOKSYAOIf a2RSftf T2NJ 0K
Coupling of Phase Diagrams and Thermochemistry, 34(4),
p.456-466, 2010
59 Al - In Bragg-Williams R-K Polynomial SGTE
60 Al - K MQMPA (Pair Fraction Exp.) Estimated from Al-Na P. Chartrand, CRCT, 2000 (FACT Consortium Project)
Al-la MQMPA (Pair Fraction Exp.) L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2ReylYAO SdI t dzt -lapBCY,
61 Al-Pr, Al-Nd avnd AJ—Sm systems using thg Modified
vdzZ- aAOKSYAOIf a2RSf F2NJ fA
Coupling of Phase Diagrams and Thermochemistry, 35(1),
p.30-41, 2011.
Al - Li MQMPA (Pair Fraction Exp.) Jtd 1 1lwx9, yR tod /1! wetw!hb
62 {2tdzoAtAGe® AY [ AMptdidrdcal anfl dzY A
Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
63 Al - Lu MQMPA (Pair Fraction Exp.) Liling Jin, Ph.D. Thesis, Ecole Polytechnique (2012)
64 Al - Mg MQMPA (Pair Fraction Exp.) 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. Shukla, M.A.Sc. thesis, Ecole Polytechnique, 2008
Al - Mo Bragg-Williams R-K Polynomial (AIMo solid solution for COST 507, pp.59-64.
66 T>1700K and X(Mo)
around 0.500 is missing)
Al-N Bragg-Williams R-K Polynomial Gaseous species must be SGTE
67 taken from FACTPS
Database (or SGPS)
68 Al - Na MQMPA (Pair Fraction Exp.) P. Chartrand, CRCT, 2000 (FACT Consortium Project)
69 Al - Nb Bragg-Williams R-K Polynomial COST-507
Al - Nd MQMPA (Pair Fraction Exp.) L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
G¢KSNY2Reyl YAO S@I t dzl -lepBCY,
70 Al-Pr, Al-Nd a'nd AJ—Sm systems using thg Modified
vdzZ- aAOKSYAOIf a2RSf F2NJ fA
Coupling of Phase Diagrams and Thermochemistry, 35(1),
p.30-41, 2011.
71 Al - Ni Bragg-Williams R-K Polynomial K. Hack, GTT-Technologies, private communication, 2003
Al-0 MQMPA (Pair Fraction Exp.) Gaseous species and P. Chartrand, CRCT, 2003 (VLAB Project)
72 Al203(s) must be taken
from FACTPS Database (or
SGPS)
73 Al-P MQMPA (Pair Fraction Exp.) P. Chartrand, 2014
74 Al - Pb MQMPA (Pair Fraction Exp.) Y.-B. Kang, CRCT, 2009
Al - Pr MQMPA (Pair Fraction Exp.) L. JIN, Y.-B. KANG, P. CHARTRAND and C.D. FUERST,
d ¢ KS N 2 Ralyatiolahddptimization of Al-La, Al-Ce,
75 Al-Pr, Al-Nd a'nd AJ—Sm systems using thg Modified
vdzZ- aAOKSYAOIf a2RSf F2NJ fA
Coupling of Phase Diagrams and Thermochemistry, 35(1),
p.30-41, 2011.
Al-S MQMPA (Pair Fraction Exp.) Gaseous species and P. Chartrand, CRCT, 2007 estimation (VLAB Project)
76 Al253(s) must be taken
from FACTPS Database (or
SGPS)
Al - Sb MQMPA (Pair Fraction Exp.) M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Al-
77 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.) Y.-B. Kang, A.D. Pelton. P. Chartrand and C. Fuerst, Calphad
32 (2008), pp. 413-422
79 Al - Si MQMPA (Pair Fraction Exp.) 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)

31 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 Pl ® I yOUAES tNRB2SH RS FAY

33 Al -Ta Bragg-Williams R-K Polynomial B (valid for X(Al) > 0.750 COST 507, pp.83-88.

only)

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

35 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.

39 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)

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

91 F.Gemme, CRCT, 2003 (VLAB Project); solids S. ¢L. 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

9% 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 SGTE

phases

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-TI 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 CaBy 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 & COST 507, pp.120-122.

HCP) is neglected)
125 B-Mg MQMPA (Pair Fraction Exp.) B X.-F. Sheng, CRCT, 2008 (GM Project)
B - Mo Bragg-Williams R-K Polynomial B (B solubility in Mo is L.M. Pan, unpublished research in SGTE Solution Database,
126 neglected) 1991.
127 B-N Bragg-Williams R-K Polynomial A Gaseous species must be SGTE
taken from FACTPS

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

129 B ¢ Ni Bragg-Williams R-K Polynomial L.M. Pan, unpublished research in SGTE Solution Database,
1991.

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

131 B ¢Sr Ideal C SrBy P. Chartrand 2014

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

133 BgV Bragg-Williams R-K Polynomial A L.M. Pan, unpublished research in SGTE Solution Database,
1991.

134 BqW Bragg-Williams R-K Polynomial A H. Duschanek, P. Rogl, J. Phase Equilib. 16 (1995), pp. 150-
161.

135 BCZn Ideal C P. Chartrand 2014

136 B¢qZr 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-Lla 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 it @ | NBSes t NeE2ShG RAGABBrdjeft)

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 ¢ Sr MQMPA (Pair Fraction Exp.) B P. Chartrand, 2014

156 Ba-Th 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 BaC2Zr MQMPA (Pair Fraction Exp.) B P. Chartrand, 2014
162 Be C Fe Bragg-Williams R-K Polynomial A M. Piché, M.A.Sc., Ecole Polytechnique, 2002
163 Be - Mg Bragg-Williams R-K Polynomial A M. Piché, M.A.Sc., Ecole Polytechnique, 2002
164 Be - Mn Bragg-Williams R-K Polynomial A M. Piché, M.A.Sc., Ecole Polytechnique, 2002
165 Be C Si MQMPA (Pair Fraction Exp.) B P. Chartrand, 2014
166 Bi ¢ Cu Bragg-Williams R-K Polynomial A SGTE
167 Bi ¢ Fe Bragg-Williams R-K Polynomial B from Fsstel
168 Bi ¢ Ga Bragg-Williams R-K Polynomial A SGTE
169 Bi ¢ Ge Bragg-Williams R-K Polynomial A SGTE
170 Bi ¢ Hg Bragg-Williams R-K Polynomial A SGTE
171 BiCIn Bragg-Williams R-K Polynomial A SGTE
Bi-K MQMPA (Pair Fraction Exp.) A Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y.
172 VLI hE &G@¢KSN¥2ReyY !l Y Aalalihefal(L &
Na, K, Rb) systems using the modified quasichemical model
T2NJ (KS  CAIPHAR, R6 (200K)) pp. 15% 157
Bi - Li MQMPA (Pair Fraction Exp.) A Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y.
173 VLI hE G@¢KSN¥2ReyY !l Y Aalalihefal(L &
Na, K, Rb) systems using the modified quasichemical model
FT2NJ GKS f CAIPHAR, B6 (200K)) pp. 5% 157
Bi- Mg MQMPA (Pair Fraction Exp.) A M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Mg-
174 Bi and Mg-Sb systems and short-range-ordering behavior of
the liquid solutions"Calphad, 2009, vol. 33, pp. 744-754.
Bi- Na MQMPA (Pair Fraction Exp.) A Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y.
175 VLI hT G@¢KSN¥2Rey !l Y Aalali hefal(L &
Na, K, Rb) systems using the modified quasichemical model
FT2NJ GKS f CAIPHAR, B6 (200K)) pp. 5% 157
176 Bi - Pb Bragg-Williams R-K Polynomial A SGTE
Bi-Rb MQMPA (Pair Fraction Exp.) Z.M. CAO, W. XIE, P. CHARTRAND, S.H. WEI, G.W. DU and Z.-Y.
177 VLI hI 4a¢KSN¥Y2REY!I Y AalRali hefiai(L§ &
Na, K, Rb) systems using the modified quasichemical model
T2NJ (KS  CAIPHAR, R6 (200K)) pp. 15% 157
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-TIl 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- P. Chartrand, 2003
Nb; Liquid only
200 C-Ti MQMPA (Pair Fraction Exp.) B (C solubility in Ti-HCP is P.J. Spencer, 2007 (VLAB Project)
neglected)
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-2Zr 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
Ca-H MQMPA (Pair Fraction Exp.) A Jtd 1 lwx9, IyR tod /1! wetw!hb
211 {2fdzoAfAlE Ay [ AMptdidrdcal andl dzY A
Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
212 Ca-Ho MQMPA (Pair Fraction Exp.) P. Chartrand, 2014
Ca-In MQMPA (Pair Fraction Exp.) + BW A J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic
213 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-Lla MQMPA (Pair Fraction Exp.) B P. Chartrand, 2014
Ca-Li MQMPA (Pair Fraction Exp.) A J. Wang, I.-H. Jung and P. Chartrand, "Thermodynamic
216 modeling of then Ag-(Ca, Li, Zn) and Ca-(In, Li) binary
systems", submitted 2014
217 Ca-Llu 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)
Ca-Na MQMPA (Pair Fraction Exp.) A J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG,
G¢KSNY2ReaylYAO SOl tdzd A2y
220 binary systems (X = Ag, Ca, In, Sn, Zn) using combined
Calphad and first-LINA y OA LX Sa Y S KarRal
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 M. Medraj, 2006
223 Ca-0 MQMPA (Pair Fraction Exp.) C Gaseous species and P. Chartrand, 2000
CaO(s) from FACTPS
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
Ca-Si MQMPA (Pair Fraction Exp.) A a® 19, walb FYR tod /1! wew!hb
227 Evaluation and Optimization of the Ca-{ A { &JaPha&Y &
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-Th 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)

Ce-Mg | MQMPA (Pair Fraction Exp.) A Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAl and P.

254 2‘: > d.¢KSNJ{2R"éy'I"Y7\O SQJ'deI‘U
binary Mg-lightRare-9  NU K o[ £ [/ SX t NJ
CALPHAD, 38, 100-116, 2012

255 Ce - Mn MQMPA (Pair Fraction Exp.) A Y.-B. Kang, A.D. Pelt.on.,'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. Pelt.on.,'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-1Zr 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 SGTE

Mn-A13
273 Co - Mo Bragg-Williams R-K Polynomial C M_u a}nd Sigma phases from FSstel

missing
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

Cr-H MQMPA (Pair Fraction Exp.) B estimated from Ti-H; P. Chartrand 2010

290 gaseous species taken

from FACTPS
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 SGTE

from FACTPS
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-Th 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-2Zn 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 CuGEu 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- | P. Chartrand, 2003

Si
Cu-H MQMPA (Pair Fraction Exp.) A | Gaseous species taken Jitd 1! wx9 | FYR td /1! wew!b

329 from FACTPS Database {2tdzoAtAGe® AY [ AMptdidrdcal andl dzY A
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 Culn_gamma, Culn_eta SGTE

are missing

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

333 Cu¢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-TI 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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Cu-Y

353 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-2Zr 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-Th 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-Th 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-2Zr 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-2Zr MQMPA (Pair Fraction Exp.) C P. Chartrand, 2014
403 Fe - Gd MQMPA (Pair Fraction Exp.) A B. Konar and I.-H. Jung, McGill, 2014
Fe-H MQMPA (Pair Fraction Exp.) A | Gaseous species taken J-it d 1wt 9 X FyR t & / Iv l'wew!b
404 from FACTPS Database {2 f.dz() At 7\.[] e Ay [ AVptditdrgeal anél FJZYA
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 Fein 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 SGTE
from FACTPS Database
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-Th 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 Laye.s-C14 and Mu-phase SGTE
missing
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-Sh 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-Th 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-TIl Bragg-Williams R-K Polynomial A Liquid only SGTE
472 Ge-2Zn Bragg-Williams R-K Polynomial A SGTE
H-Li MQMPA (Pair Fraction Exp.) A | Gaseous species taken .t d I wx9 FYyR td /1! we¢w!hb
473 from FACTPS Database {2fdzoAf Ale Ay [ AMptdidrdgcal and dzY A
Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H-Mg MQMPA (Pair Fraction Exp.) A | Gaseous species taken .t d I wx9 | FYyR td /1! we¢w!hb
474 from FACTPS Database {2fdzoAfAlE Ay [ AMptdidrdgcal and dzY A
Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H-Mn MQMPA (Pair Fraction Exp.) A | Gaseousspeciesandtaken | J-t @ | ! wx 9 | FYyR td /1! wew!hb
475 from FACTPS Database {2tdzoAtAGe Ay [ AVptdidrdgcal anfl dzY A

Materials Transactions. B, Process Metallurgy and Materials

Page | 57




Processing Science, 41(4), p. 908-924, 2010.

H-Na MQMPA (Pair Fraction Exp.) A | Gaseous species taken -t @ I wt9 | YR t® /1! wew!b
476 from FACTPS Database {2tdzoAt AlGe AY [ AVptditdirgcal andl dzY A
Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H - Ni MQMPA (Pair Fraction Exp.) A | Gaseous species and -t @ I wt9 | FYyR t® /1! wetw!hb
477 Ni2H(s) taken from FACTPS | { 2t dzo Af A G & Ay [ AMVptdifdrdgical &nd dzY A
Database Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H-Si MQMPA (Pair Fraction Exp.) A | Gaseous species taken Jit @ 1! wx9 | FYyR td /1! wew!hb
478 from FACTPS Database {2tdzoAt AlG& AY [ AVptditdirgcal andl dzY A
Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H-Sr MQMPA (Pair Fraction Exp.) A | Gaseous species and Jit @ 1! wx9 | FYyR td /1! wew!hb
479 SrH2(s) taken from FACTPS | { 2 f dzo At A G & Ay [ AMptditérgical andl dzY A
Database Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H-Ti MQMPA (Pair Fraction Exp.) A | Gaseous species and Jit @ 1! wx9 | FYyR td /11 wew!hb
480 TiH2(s) taken from FACTPS | { 2 f dzo At A& Ay [ AMptditdrdical anél dzY A
Database Materials Transactions. B, Process Metallurgy and Materials
Processing Science, 41(4), p. 908-924, 2010.
H-Zn MQMPA (Pair Fraction Exp.) A | Gaseous species taken Jtd 1 lwx9, |yR tod /1! wetw!hb
481 from FACTPS Database {2tdzoAtAGe® AY [ AMptdidrdcal andl dzY A
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- P. Chartrand, 2003
Ti; liquid only
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-Th 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
In-Mg MQMPA (Pair Fraction Exp.) A J. WANG, P. HUDON, D. KEVORKQV, P. CHARTRAND, I.-H.
498 W) bDX ad® a95w! WX G9ELISNRY
of the Mg-Sn-In-2y"  |j dz (i S NJ/Ibukhd of AlléysiaiidS
Compounds, 588 (2014) 75-95.
In - Na MQMPA (Pair Fraction Exp.) A J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG,
G¢CKSNY2ReylI YAO S@lftdzd GAz2y
499 binary systems (X = Ag, Ca, In, Sn, Zn) using combined
Calphad and first-principles methods of calculatA 2 y ¢ ¥ ]
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) bDX ad® a95w! WX & 9 E LIS NA Y]
of the Mg-Sn-In-%2y"  |j dzl i S NJ/Jouhdl of AlléysiaiidS
Compounds, 588 (2014) 75-95

In -Zn; MQMPA (Pair Fraction Exp.) A J. WANG, P. HUDON, D. KEVORKOQOV, P. CHARTRAN‘I‘D, I.—AH.

505 W, bDX ad a .9 5 W.:! AWZ d‘g E L\\J‘SVN;J‘\ AY
of the Mg-Sn-In-Y2y"  |j dzI G S NJ/Jbuh@ of AlléysiaidS
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-Th 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

La-Mg MQMPA (Pair Fraction Exp.) A Y.-B. KANG, L. JIN,AP. CHARTBAND, A.E. GHVERIBI, K’. BAl and P. ]

531 2':2 d.¢KSNJf2R,‘é)f|"Y7\O SQJ'deI'U
binary Mg-lightRare-9  NU K o[ ¥ / SX t NJ
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

Li-Sn MQMPA (Pair Fraction Exp.) A J. WANG, J. HAN, I.-H. JUNG, D. BAIROS and P. CHARTRAND,

556 G¢KSNY2R8YFYAO 2LIA YShdysterd A 2
and ternary Mg-Sn-[ A & 2CALRHALY, dcpted, (July
2014).

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

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

559 LigTi 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-2Zr 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-2Zn 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.) P. Chartrand, CRCT, 2003 (FACT Consortium)

Mg - Nd MQMPA (Pair Fraction Exp.) A Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAl and P.

578 2137 G¢KSN¥Y2ReylIYAO SgIfdza i
binary Mg-lightRare-9 NI K &6[ F = / 8% t NI
CALPHAD, 38, 100-116, 2012

579 Mg - Ni Bragg-Williams R-K Polynomial A COST 507, pp.218-220.

530 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.

531 Mg - Pr MQMPA (Pair Fraction Exp.) A Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAl and P.

2137 G¢KSNY2ReyIlIYAO SgIfdza i
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binary Mg-lightRare-9  NIIK 6[ F X / ST t NI

CALPHAD, 38, 100-116, 2012

Mg - Sb MQMPA (Pair Fraction Exp.) A M. Paliwal and In-Ho Jung, "Thermodynamic modeling of Mg-
582 Bi and Mg-Sb systems and short-range-ordering behavior of
the liquid solutions"Calphad, 2009, vol. 33, pp. 744-754
Mg - Sc MQMPA (Pair Fraction Exp.) A Y.-B. KANG, A.D. PELTON, P. CHARTRAND and C.D. FUERST,
583 ““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)
Mg - Sm MQMPA (Pair Fraction Exp.) A Y.-B. KANG, L. JIN, P. CHARTRAND, A. E. GHERIBI, K. BAl and P.
585 21y G¢KSNX¥Y2ReylrYAO S@It dz G
binary Mg-lightRare-9  NIIK 6[ F =X / ST t NI
CALPHAD, 38, 100-116, 2012
536 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-Th MQMPA (Pair Fraction Exp.) A Y.-B. Kang, CRCT, 2008 (GM project)
539 Mg-Ti | MQMPA (Pair Fraction Exp.) A X-Cd {KSy3a: tNr2Si RS FAY R
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
Mg-Y MQMPA (Pair Fraction Exp.) A Y.-B. KANG, A.D. PELTON, P. CHARTRAND, P. SPENCER and C.
592 C!low{ ¢ G¢KSN¥2Re&yYyIl YAO 5L
Ce-Mn-, {@&GSY F2NJ Mefll dndMaré 5
Trans. A, 38A, 1231-1243, 2007
593 Mg - Yb MQMPA (Pair Fraction Exp.) Y.-B. Kang, CRCT, 2008 (GM project)
Mg -Zn MQMPA (Pair Fraction Exp.) A Liquid: P.J. Spencer, 2006 (GM Project); Solids from COST-
594 507; 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.
Mn -Y MQMPA (Pair Fraction Exp.) A Y.-B. KANG, A.D. PELTON, P. CHARTRAND, P. SPENCER and C.
614 C!low{ ¢ G¢KSN¥Y2ReylYAO 5L
Ce-Mn-, {@a&aGSY 7F2NJMehll ddMaré 5

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)
Mn - Zr Bragg-Williams R-K Polynomial H.J. Seifert, J. Groebner, F. Aldinger, F.H. Hayes, G. Effenberg,

617 C. Baetzner, H. Flandorfer, P. Rogl, A. Saccone, R. Ferro,
Proc.3™. 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 Na20 saturation in liquid P. Chartrand, 2003

Na

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.) P. Chartrand, 2014

Na-Sn MQMPA (Pair Fraction Exp.) A J. WANG, N. MIAO, P. CHARTRAND, I.-H. JUNG,

G¢KSNY2ReaylYAO SOl tdzd A2y

644 binary systems (X = Ag, Ca, In, Sn, Zn) using combined
Calphad and first-LINA y OA LI S& YSiK2Ra&
of Chemical Thermodynamics, 66 (2013) 22-33

645 Na - Sr MQMPA (Pair Fraction Exp.) A P. Chartrand, 2003

646 Na-Th 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,

GEKSNY2REYI YAO SOl tdzk GA2Y
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binary systems (X = Ag, Ca, In, Sn, Zn) using combined
Calphad and first-LINA y OA LI S& YSGiK2Ra&
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 ¢ 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. %hang, Report F-96-07, May 1996, Univ.Science and
Tech., Beijing.

682 Ni¢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-TI Bragg-Williams R-K Polynomial A Liquid only SGTE

692 Pb - Zn Bragg-Williams R-K Polynomial A SGTE

Page | 63




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-2Zn 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 ScqTi 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-2Zn 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-Th 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-2Zr 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-2Zn MQMPA (Pair Fraction Exp.) A Zhijun Zhu and A.D. Pelton, 2014

745 Sm-2Zr 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-2Zr Bragg-Williams R-K Polynomial A COST 507, pp. 290-292.

751 Sr-Thb 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-2Zn 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-1Zr 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 ,;\8F4 Guillermet, J.Alloys and Compounds, 226 (1995), pp. 174-

759 Tb - Ti MQMPA (Pair Fraction Exp.) B P. Chartrand, 2014

760 Tb-V MQMPA (Pair Fraction Exp.) B P. Chartrand, 2014

761 Th-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-2Zn 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-2Zr 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-2Zr Bragg-Williams R-K Polynomial A COST 507, pp. 303-304.
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777 Y-Zn MQMPA (Pair Fraction Exp.) A Zhijun Zhu and A.D. Pelton, 2014
Y-2Zr Bragg-Williams R-K Polynomial A H. Flandorfer, J. Groebner, A. Stamou, N. Hassiotis, A.

778 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-2Zr 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, AI2Cu, 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:

e For pure solid compounds:

o RighttOf AOl 2y GLIJz2NE &2t ARaé

o ¢KSYy Ot A0] a{StSOUK/RISEINElI HS & ! RRACE € A & EIS (
e For solutions:

o ct AO] 2y GKS a{StSO0G¢ odzitizy 06St2g (GKS af

o ¢KSy OftA0] G!RR Iff LIKFasSa FNRY RIGIOI &S5¢
¢ 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

g KSNBE -#IKEA 20/1¢ O- KR & & A AIYY A & OADNEIRA X2 O @ dNds (BKS 0
AYYA&aOAOATfAGRED KlIA o06SSYy [dzi2YI2L0RRY & LA 2D 6
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.
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