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RHEAER T 7 A L FHRKER T 7 A
BRAEB -

11-1 1 : Nb-Si-Ti 3 t% 500°C DMK &5 L7,
HA7lX, C. E/V fraction & LFET,
11-2 EE+45RE R O Save Condition HR¥ » ZEIR L £,

Calculate Section 2D}

=dxiz Point e :
Yalue |
ZElECt Phase Cancel
TIS] 500 — —
Save Condition oad Condition
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11-3 4Rz TIRIEL £,
7= & %1% NbSiTi500.pbf

11-4 AEMEREA
MBELT, 2o
THXRANT AL

ZRE £,

NPT« T7 A NOFHTY,

MDT

Lk TR @3
{RIFFBEAL: | O Pandat 60 v O 2 E

|3 examplepbf

A BN I | [ &EE
7 MOHERT: | Batch Files fepbf) v [ Fetr ]

I nbeitis00.phf — AEHE
7E REE EFND FTW ANFH
[DATABASE] ["C:¥Program Files¥CompuTherm LLCY¥Pandat 6.0¥MbSiTi.tdb"]
[BEGIN] {Section Calculation]
[COMPONENT] {Mb Si Til
[CALCULATIONTYPE] {section}

[POINT] { C, x(Nb)=1, x(5i)=0, x(Ti)=0]
[POINT] { G, x(hNb)=0, «(5i)=1, =(Ti)=0]
[POINT] { C, x(Nb)=0, x(Si)=0, x(Ti)=1]
[SCANLINET {chv=0.07, cbe=0.01,dy=0.99, dx=0.99}
[END]
(EXIT]

500C% 800 CIZZEXTHEL X 9,

500C 2N 3fEiidH 0 £ DT, 800C I 2 T EEX(RFEL ET,

11-5 Pandat IZF&EY .

A== — Batch 75 Import & Run

ZIEIRLET,

11-6  [BAL ) AZ v~
VAR A e
RENMED ET,
800°C D

SRS A3
ICERRSIET,

& CompuTherm Pandat 6.0 — [Pandat4]
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E-| Text File

| 4 Databaze
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Default Graph

F Tables

FrANERL
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| 9 Pandat 60 v O F > Er
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|Pandat Batch File tpbf)
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11-7

Ny TF « 77 A )LORDE

R (R OMEAT)) RICZDERERFTEET,

ZONEH (TFA T 7A0) ZRETEET,

(XM SO0 7T 22N THIRETEET,

7 7 A NV DOYEEFIL
EDL I RHREEITH>DON @

. Dpbf

(F—U—FK] T

LLET, (S0 Sy F T AN)
RLIR L, foev T EARI 22 Bl &

O () TR LE7, EmA&IZEFRCEHETENEOET,
() & { )} T FlofENED 2 EITEBELTTEFE,
AR MTIE N THOET,
RICF « ANLFOENTH D EH A,

(I dEN

[Begin] & [begin] & [BEGIN] & 14 U 7,

O EODOFREE L [Beginl THEE V. [End]l THKDOD 7,

il
[Begin]

HEWT i ]

[End]
[Begin]

it

SR T

[End]

Ny FREIFE, F—U—F

# 11-1

[Exit] 77 TH T LET,

o
(F—U— K]

(2]
i)

B!

[ Database ]

{ “NbSiTi.tdb” }

AT TF—F =275
AN TR LET,
BT T — X _—RZ|Z
EHECxET,

[ Begin |

{RHRZA v

OEODOFHRAEEN Z Z 7>
LIEEDLZ BTN LFET,
HE XA MLk Tcx
T, ZDHA MVITHEE EIC
EREINET,

[ End ]

A

O EODOFH RN Z =
TThrZ LaEFTRLET,

[ Exit ]

mL

INy T T 7 A IV DFEFRIA S
T SH T, RN
ZITHRTLET,

[CalculationTypel

HEfELE LT oDFD
EnnELTHERLET,

{Point}

1 REHE

{Line}

A MR

{Section}

RABXEH

{Projection}

JBOAR T (X

{Solidification}

EIERE
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# 11-1
(F—DU— ] i} B!
SHREICHWS eE AR L
[ Component ] {Nb Si Ti } 7,
{ T=1000 } HEOHNLIT 7 Ve VT,
[ Point ] { T=1000C } Fit C Z fHT AUX CHNLIC
e ET,
{ x(Nb)=0.1} X: mole fraction
1 x%(Nb)=10 } x% :  mole percent
{ w(S1)=0.05 } W weight fraction
t w%(Si)=5 } w% :  weight percen
BEMAFN1H LLIX
100 L2 285A0.
fIESH feEEiE/ ARHE
2720 £7,
BEMAZTRL TR
B OILRNGFET DA,
OEREMITFERELE SNET,
TAVREOEAE AT v
[ Steps ] {50} st UE,
(A H%5)
BEFHAEOSLE, FHEET L
[ Model ] { Scheil } EELLMERLET,
{ Lever }
Lever = equilibrium -
AR X FFE OSE . SRR
[ Interval ] { 100K } M cEES, T b
{100C } Hh., IREREEZERLE

kR
100C & AN LT=5%4E
100°C, 200°C, 300°C, -
DIREREZHEA L E7,

[ Scanline ]

{dx=0.2,dy=0.3}

WMERGEAIZIRY | MR %
BETDAF Y ANIELE
TCEET,

[ Suspend ]

[ Restore ]

&

{Liquid}
{FCC_A1, BCC_A2}

) IR TOMEERLE
—é—o

FHE B BRSNS, BHA
HRITEZD LA RLE
‘a—o
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# 11-1
(F—U— K] {fiEr} B
DA A EEN
[ Output ] { fileName="hashiO1.dat”, | FIFZE M B ICELXT DFHHEER T 7

format = “T, phaseName,
fs, fl, H_Latent” }

A NVEENET,

VBT 27 7 A VA ERIELET, L
BEICR CARTID 7 7 A VN TENIL, EE
XINET,

—F. T ANAIT # EEOIIL,
2 1%, hashit#t.dat & 3 2UE. #HOE
STXB BT 2HTDOF S DT B,
EEXEZHIELET,

hashi00.dat

hahsiO1.dat

hashi02.dat

T: HE (Frey)
T(C) : {&E (C)
phaseName : FfitH D4 Aif

fs: [ AH =
fl: EEIERS
H_Latent : #&[E H DR DIEEL
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# 11-2 7T—7 VA
VUB TR Bk fifi 5
T TR, BEOHNIT 7 Ve T, ik
TI[C], TIK] C Z T AU CHALIC 2 Y £77,
1.T BEOWHIT 1T , T RE (Frey)

T[C] RE (C)

phaseName SRR D44 i
reactionEquation
invariantEquation

f(*), fw(*), fv(*)

£%(*), fw%(*), fv%(*)

x(*), x%(*)

w(*), w%(*)

BAHDOE N4y, HESE
RFE =
BFHDOENL Y, HEY,
HFE%
KarviR—xr bk (rh)
DIEE, TILVERLEENLY%
KarR—xr b~ (GoHE)
DOYEE, EREERLEBEEY%

SEHRIRBE DA T OFRICKT LT
BN — 2 2 L £,

ETCOaryR—xr b (£#F) I
xFLTEZHME L ET,

x(*@*), x%(*@*) FEFR D& TLFE DOIREE RO TOMIZEE LT,
ENLEEELY% FORTOILHEICKT HET )T
—Z & LET,
x(ULH# 4 @A)
w(*@*), wh%(*@*) FRFR DA TR DOPREE,
HElEEEEY
y(*@*) FERCTO, KRS FH O | RIS FEFIZABINICIR OV E T
EYA 77T ar | #l y(Cu#tO@fce),
y(Cu#tl@fce),
a(Cu@fec:liquid) HEYERH Liquid (ZXF9 %45 | Activity
a(*@fcc:liquid) TEAH fec D
a(*@*:liquid) Cu Oif&E FEROALZER T v v JUE
a(*@*:liquid<*,T>) mu(pure Cu@liquid) #FHE T
a(Cu@fcc:liquid) WA, IEE -1 ey FER
= expi ( mu(Cu@fcc) - 7,
mu(pure Cu@liquid))/RT}
G, H,S,Cp RDX T AT R F— =T
VHEANLE—, = ha b
—. AR =
G(:phase<*>), FEVEF IR 5
H(:phase<*>), RDOXT AT RLF—, =

S(:phase<*>)

UENLE —,

s A Nl w
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#£11-2 T—7 NV ANEKX
BT A =S S
mu(*) BILEOFRT oy | BTOaryR—xr b GoFE) 1oxf

pmG(*), pmH(®*),
pmS(*), pmCp(*)

mu(*:phase<*>),
pmG(*:phase<*>),
pmH(*:phase<*>),
pmS(*:phase<*>),
pmCp(*:phase<*>)

G(*), H(*), S(*), Cp(*)

G(*:phase<*>),
H(*:phase<*>),
S(*:phase<*>),

Cp(*:phase<*>)

a(*@*)

mu(*@*)

pmGCF@*), pmHC@*),
pmS(*@*), pmCp(*@*)

v
FILHE OISR

FYERR IR 5

FILROE TN R

BRHDOX T AT R )LF
— TUHJLE— T
fev—, BRE
JEMEFAIZ R 5
BFHDXT AT RILF
— TUHJLE— T
e v—, BRE

FHH D ILFHE DI &
a(rE @+H)

Mo ILEOFERT
e i%

mu(GtH @+A)

R DIERITHT S

HorE L&

LCEZMH L £,

mu(*:phase<*>) = pmG(*:phase

<*>)

ETOMIIH L TEAMH L ET,

ETOaAyRN—3r b GLHE) ITx

LCiEZEMmH L ET,

mu(*@*:phase<*>),
pmG(*@*:phase<*>),
pmH(*@*:phase<*>),
pmS(*@*:phase<*>),
pmCp(*@*:phase<*>)

aa(*@*:phase<*>)

HAER TR 2
FHHOE I T/

SEERRICRTT S

FHH D ITFE DI &
fs %% [ {Solidification} =
fl LI oD [ FH =R
AR
H_tot EETOROT L Z L | Htot X H®) L3R5
H Latent

BE[E P D R DI
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# 11-2 T—7 VAN

MDT

BT A

el

ok

{GES)

ftot(fcc), ftot(*)

{Solidification} =&
2B D EMEO
24 phase fraction &

ftot(liquid) = f1

f tot(fce), f tot(*)

{Solidification} FtiHFEF
2B D EMEO

2 FE phase fraction fH
ZOMNFET HIREE

T OHRER
ShET,
Vm, density, MW FKROTVRTE, BE, £
JVE R
Vm(*), density(*), FHOE/NERE, BE, £
MW(*) JVH B

surfaceTension,
viscosity

WARORImES . KitE
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11-8 Sl DEEE A -

Z 4 »#% : [CalculationType] {Line} D4
[Point] ¥—U— RIX 24712720 7,
LATHIXE ARG AL, 24 THISEIRER T REZGR L ET,

IRBEXFHH : [CalculationType] {Section} DA,
[Point] ¥—U— KX 347127220 £,

Y
117H Y Aol
21TH  OMOfE
B XROfE o X

73

/ﬁ“&i\

Ny F 77 A4 VTR THH

B EICANT AL =B L TWET,

[begin] {Nb-Si binary phase diagram}
[CalculationType] {SECTION}

[COMPONENT] {Nb Si}

[POINTI {T = 3000, x(Nb) = 1} GBIGUIte ection D) X
[POINT] {T = 3007 X(Nb) — 1} - ftis PO\I?;IUE Options | oK |
[POINT] {T - 300, X(Sl) — 1} T | 2000 Select Phases | Gancel |
x[MB] |1 Y
x[5i] |0
[end] Totak |1
Origin X
&=l =
Origin Paint H-fixis Point
Walue Walue
TIK]  [300 Tk] [200
x[Mb] |1 <[MB] |0
x[sil |0 FEIE
Totak |1 Total: |1
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12. FT—7JIL#EE

Pandat 5.0 7267 — 7 UEERESHTRUCIBINS U E L7z, Pandat 7.0 Tl S HIZHHEES) 7T
— B2 ET =T NEREEHNWTRRTHIENTEDLLIICRD ELE, A==a— TableZiZ
Import, Edit, Save, Excel, Create Graph A FHE ST\ E T,

A=z — Table X FRIDHEY TH,

8" CompuTherm Pandat 7.0 - [Pandat1]
File  Edit iew Database Batch  Calculation Table | Graph  Window

DEE =) DB M5 ] [= [ Import Table 'S
]
E@ Create or Edit Table |

PanOptimizer Help

b L ol G2

£ Text File Tl [« [xiEb ' S [ [ts [
3 Database 216615 0800000 0100000 1000000 000 1€
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o £ Tables 213745 0788080 0107802 0103128 Liquid~BCG_A2 0914630 0085370 05

== Dl 213425 0787790 0108743 0103482 Liquid*BGG_&2 0906179 0093821 0§
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12465 0784264 0111285 0104451 Liquid*BCG_&2 0851926 0118074 0F
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Explorer window (7 U —Z/riiHE) (23T Tables 2@ IRSNIZRFHCOHERhE 72D 97,

) CGompuTherm Pandat 7.0 — [Pandat1]
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12.2 Edit Tables

FHE%, Pandat 23 BEAOICIERR L2 7 — 7 V& M ECRER L=, Tz Fi- v TH
{7 mass # mol [TEH LTV L EREICZOMELFIHLET,
WE, T 7V EERELET,
JEE : Default Table Z Mk « 2% L/2T< 72 &0y, Default Table MlICEFE I T 5 2%k
DBTEBER T —7 V& LTRREN, 77 7RFS ZOEHDPHNENTWET,

RS

BAD—HEaR3ZIZELOELL,

: :—*Giigj:ﬁ L‘f’:%ﬁi)§ H"E%’ﬁﬂiﬁﬁﬁl &Z/.lj(%i_\‘éhi‘a—o

Create & Edit Table
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reactionEquation
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SR —
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BFLWERITHELNET,
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Default Table TG ), phaseMame, ), G

1
e

T R R T T

53



MDT

OKRZ %7 Vv r74HE HLWT =T MEPERSNET,

B[R RINDT =7 NVAIXAEBRIC Tablel 4T HNET,

A — I TERR LA 8
PhaseName, T[C], x%(*) T& YV
Ih b DIHER TR SNET,

Eile

Edit  View Databafle Batch  Calculation Ehle  Graph  Window  Help

IDEE c@an feex ne A0HRLSY IDERBEKE b oo
4| Text File

EE Databaze
Iﬂ. Components
Iﬂ. Phases
E‘ Calculated Results
E| Line Calculation
Iﬂ Graphs
EE Tables

------- EH Defaulf Table

(220 Table 1

ZOEHIKHEEANFEET TN EN L TIFRT DI ENHEET,
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# 12-1 Create & Edit Table i |Z TR ATHE/R A H4 & A5G

System Properties

x(*) Molar fraction of component in system. Example: x(Cw).
X x%(*) Molar percentage of component in system. Example: x%(Cu).
w(*) Overall weight fraction. Example: #%£(Cx). w(Cu)
A4 w%(*) Overall weight percentage. Example: w%(Cu).
T[C] Temperature [C]
T T[K] Temperature [K]
1.T 1/Temperature [K*-1]
phaseName Names of phases in equilibrium
£(*) reactionEquation | Reaction equations
invariantReaction | Invariant reactions in a liquidus projection
£(*) Phase molar fraction(s). Example: f(liquid).
fw(*) Phase weight fraction(s). Example: fw(liquid).
fv(*) Phase volume fraction(s). Example: fv(fcc).
£%(*) Phase molar percentage(s). Example: f%(liquid).
fw%(*) Phase weight percentage(s). Example: fw%(liquid).
fv%(*) Phase volume percentage(s). Example: fv%(fcc).
Hm Total enthalpy of system during solidification.
fs H_Latent Latent heat during solidification with Scheil model.
H_tot Total enthalpy of system during solidification.
fs Total phase fraction of solid phass (accumulated) during solidification
fl Phase fraction of liquid phase during solidification.
G Gibbs energy of system.
G H Enthalpy of system.
S Entropy of system.
Cp Heat capacity of system.
G(phase<*>) Gibbs energy of system with given reference state.
G() Example: G(liquid<Cu>,liquid<Al>).
H(:phase<*>) Enthalpy of system with given reference state.
Example: H(liquid<Cu>,liquid<Al>).
S(:phase<*>) Entropy of system with given reference state.
Example: SCliquid<Cu>,liquid<Al>).
a(*) Activity of component in system. Example: a(Cw).
pmG mu(*) Chemical potential of component(s) in system. Example: mu(Cu).
pmG(*) Partial Gibbs energy of component(s) in system. Example: pmG(Cu).
pmH(*) Partial enthalpy of component(s) in system. Example: pmH(Cu).
pmS(*) Partial entropy of component(s) in system. Example: pmS(Cu).
pmCp(*) Partial heat capacity of component(s) in system.

Example: pmCp(Cuw).
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# 12-1 Create & Edit Table [z CTEIR A[RE/R 54 & 2 8GnA ()

System Properties

a(*:phase) Activity of component in system with given reference state.
pmG() Example: a(Cu@fcc:liquid).
mu(*:phase) Chemical potential of component(s) in phase(s) with given reference
state. Example: mu(Cu@liquid:liquid).
pmG(*:phase) Partial Gibbs energy of component(s) in system with given reference
state. Example: pmG(Cu:liquid).
pmH(*:phase) | Partial enthalpy of component(s) in system with given reference state.
Example: pmH(Cu:liquid).
pmS(*:phase) Partial entropy of component(s) in system with given reference state.
Example: pmS(Cuiliquid).
pmCp(*:phase) | Partial heat capacity of component(s) in system with given reference
state. Example: pmCp(Cu:liquid).
Vm phase molar volume
Vm density density of system
MW Molecular weight of system
Phase Properties
x(*@*) Molar fraction of component(s) in phase(s). Example: x(Cu@liquid).
x (@) | x%(@*) Molar percentage of component(s) in phase(s). Example: x%(Cu@liquid).
y(*@*) Site fraction of species in a phase. Example: y(cu@fcc).
w(*@*) Weight fraction of component(s) in phase(s). Example: w(Cu@liquid).
w(@) | w%(@*) Weight percentage of component(s) in phase(s). Example:
w%(Cu@liquid).
MC@*) Mobility of species in a phase
DC@) |DC( Ka@*:N) Chemical diffusivity of species in a phase.
K=gradient species, N=reference species (N cannot be *)
DT(*@*) Trace diffusivity of species in a phase
logM(*@*) Logarithm (base 10) of mobility of species in a phase
logDC(*, K@*:N) | Logarithm (base 10) of chemical diffusivity of species,
K=gradient species, N=reference species (N cannot be *)
logDT(@*) Logarithm (base 10) of trace diffusivity of species in a phase
G(*) Gibbs energy of phase(s). Example: G(liquid).
G@ | H®) Enthalpy of phase(s). Example: H(liquid).
S(*) Entropy of phase(s). Example: S(iquid).
Cp(*) Heat capacity of phase(s). Example: Cp(liquid).
G(*:phase<*>) | Gibbs energy of phase(s) with reference state.
G(@) Example: G(liquid:FCC_A1<Al>,FCC_A1<Cu>).

H(*:phase<*>)
S(*:phase<*>)

Cp(*:phase<*>)

Enthalpy of phase(s) with reference state.
Example: H(iquid:FCC_A1<Al> FCC_A1<Cu>).
Entropy of phase(s) with reference state.
Example: S(liquid:FCC_A1<Al>,FCC_A1<Cu>).
Heat capacity of phase(s) with reference state.
Example: Cp(liquid:FCC_A1<Al>FCC_A1<Cu>).
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# 12-1 Create & Edit Table [z CTEIR A[RE/R 54 & 2 8GnA ()

Phase Properties

a(*@*) Activity of component in phase(s). Example: a(Cu@fcc).
pmG@) | mu*@*) Chemical potential of component in phase(s). Example:-a{Cu@fee).

pmG(@*) Partial Gibbs energy of component in phase(s).

pmHF@*) Example: pmG(Cu@fcce).

pmS(*@*) Partial enthalpy of component in phase(s). Example: pmH(Cu@fcc).

pmCp(*@*) Partial entropy of component in phase(s). Example: pmS(Cu@fcc).
Partial heat capacity of component in phase(s).
Example: pmCp(Cu@fcc).

a(*@*:phase) Activity of component in phase(s) with reference state.

pmG(@:) Example: a(Cu@fcc:liquid).

mu(*@*:phase) Chemical potential of component(s) in phase(s) with reference state.
Example: mu(Cu@liquid:fcc).

pmG(*@*:phase) | Partial Gibbs energy of component(s) in phase(s) with reference state.
Example: pmG(Cu@liquid:liquid).

pmH(*@*:phase) | Partial enthalpy of component(s) in phase(s) with reference state.
Example: pmH(Cu@liquid:liquid).

pmS(*@*:phase) | Partial entropy of component(s) in phase(s) with reference state.
Example: pmS(Cu@liquid:liquid).

pmCp(*@*:phase) Partial heat capacity of component(s) in phase(s) with reference state.
Example: pmCp(Cu@liquid:liquid).

Vm(*) phase molar volume

Vm(@) density(*) density of phase

MW(*) Molecular weight of a phase

surfaceTension(*) | Surface tension of phase

viscosity(*) Viscosity of phase
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97.99 2| 0009677 -56790.5 FOU_Af
97.95 2| 0019756 —58610.2 FOO_Af
97.57 2| 0029638 -58528.7 FOO_AT

Cu-Ni-Si 3 75% T 900°CIEEEE. 2mass%Ni EE[EE T Si BE4 02°5 1mass% Al

SHEGEEEZET, (T4 FHE)

0.468mass%Si (ZHW\TlX FCC 8 & y NibSi2 FHD 2 FH23 Kl T9,
HEHE RS fw(FCC)=0.995774, w(Ni@FCC)=0.016523
fw(Ni5Si2)=0.004226, w(Ni@Ni5Si2)=0.839342

REMT 2%D Ni WMRAFSNTNDNE 57 =7 B4 ETHIURM R AR <

2 TE B DOTHR LTV,
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14. 8 Pandat |28 D HEZEFHDOEY ik

14-8-1 Fe-:C “tRICBITDHT7T7 774 M (C) A HA MA (FesC) DEMRDLGE

Pandat IIELZEMHEZEHELET, LB T, SHEAEETIZHOPICLERT T 7 7
A MEABNEENTVWIIE, BT T 774 MEAMEBEENE T, bLEA XA MEAZREX
WCHLTEWERIE, 777 74 MAZREASNLERA L ET,

(CuZn OFICHEEZHL E7)

)Ij(ﬁ_% %%‘I‘%ﬁ‘é?gﬁ'{@ﬁb:’c CGalculate Section 2D}
Select Phases "% v Z8{RT 5, ptxis Point — | Ogtins ||
] e ( Select Phazes Cancel. .
wRIoU e SWE Sonditiah Load Condition
wH[ZN] 0 Y
Phase Selection HEE2NH 5, Total wh 100
AT ETOMPHENGTH D,
HRENHETHS, D
Bz 1 FCC HHZEHE NSRRI 5 Origin Point Yediis Paint
P Walue alue
BOE FCC 07 U v 735, S TN | e |
:%E.@ZJ‘S E@a: fot éo wHSU] 100 wik[CU] 0
e . WZN] 0 WHZN] 100
ZOWRBCTORRZ v ET ) v 7 Total wh 100 Total ni 100
Qe I

L. A LOBmEIZRES,
R FEZEZM T 2 &

Phase Selection

FCC tRZ FRSM L7 FHR
L%, ZORER
WERZTEANIN D,

Phase Selection

OK

o]

BERMRICR LW EiEb 9 —FE FCCOIT2 27 U v o742 (WRANREFRIZRD),
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CuZn —JtRIREXZHIZRT, 1100

1000
9004
8004
7004
6004
5004
4004
3004
2004
1004

LIQUID

T[C]

HCP

AGCUZN_EPS

0 10 20 30 40 50 60 70 80 90 100
<
cu W% (ZN) ZN

14-8-2 BRI A HEZZ EAH O FHH L
HE kA 2 @ICi S, [Sel/lClr All] R %7 U w7 LATOMEFERS 5 R4
T35, 0%k, HlziX, LiquidfiE FCCHHEZ 7V v 7 LHEMNR LT D, GRS ERDITD

HRETER)

Phase Selection &| Phase Selection §|
LIGUID LIGILUID
AGCUZM_EPS — ILI AGCUZN_EPS —
Egg_s:g GCancel Egg_s:g Cancel
BETA1 GUNEN BETA1 GUNEN
EBETA_ RHOMEC B EBETA_RHOMEC B
CU4TI CU4TI
GUNITLB19 CUNITLB19 Sel/Clr &ll
SUTLET L SUTLET L
FCG_A1
FEZMIZ FEZNT3
FEZMN3 FEZMN3
FEZN7 W FEZN7 W
Anaka A PR ACC 4 AoRRARA AT ACC .
B
AFELRE R
1100
1000; LIQUID
9004
= 5 - J
77 7 OFEREE AR DT, 800
FCC
7004
[E [ 224 > Default Table %27V v 7 9%,
— 600
- N s —
JERE N RIEATRRIND, O,
= 500
200
File  Edit View Database [Batch Calculation Table Graph  lindow  Help
iDE 2 IE B BEEHM . Da@ELkL 300+
£ Text File Tl [wsCl wk@w  [ph
[ Database 109145 sASTIZE 102072 LK 2004
G Components 108077 987GEG4 123136 LK 100
W Phaces 17AE0  GRSEARE 163847 LK
&4 Cakeuisted Fesults 07650 O7EG397 244603 LK 0
Section Galoulation T — T T T T T T T T T
=[5 Section Galsulstion 1 ’ - 0 10 20 30 40 50 60 70 80 90 100
~ 106481 0432474 BETRE LI
= B roene 105060 0271857 728443 LK
) Default Graph
il @, - 105217 9111004 883996 LK Cu WY%(ZN) ZN
104564 BOEDSTE 1049185 LK
103871 B7O0987 1200013 LK
109169 8631519 1368481 LI
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T[C]

5

1100

10004
9004
8004
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6004
5004
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2004
1001

0

BCC

LIQUID

Cu

CuZn —oRIRENKICERAE DY EZRITRT,

W%(ZN)
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1000-
900-
800-
7004
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500-
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300-
200-
100
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T(C)

LIQUID
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.y
CuU w% Zn
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-8-3  HHTBENAELT DA

DI AgCu ERIRIEME T 5,

AT Liquid 48 & Fee fHO A TH 5,
HRE 2 T H 5,

Fe

1200

c DB ZFRAR LTS L

1100
1000
9004
8004
7004
600+
5004
4004
3004
200+
1004

T[C]

Fcc + Fcc

0 10 20 30 40 50 60 70 80 90 100

(5 JNS W%(CU) cu

T[C]

5

AR R 2 IR,

1200

MDT

1100
1000
900+
800+
7004
600+
5004
4004
3004
2004
1004
0

Liquid

Fcc + Fcc

0 10 20 30 40 50 60 70 80 90 100

AG

w%(CU)

Cu

R, InRIREMICERSDELHRERITRT, Moo — 27 BENFA LY bEn
DIZ D BEOFEZ KA E TV, Ag UV y FRIOEER S Cu U v FRIOEEER S —FH55
Bt & BEFR T %,

7z

1200

1100+
10004
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800
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15.

FT—HBR—Z2DH

NFEEINTWDXERS TDBERD 7 7 A V25D Z LT, FlatEIcR & £,

NbSiTi.tdb 7 7 A /LD

MDT

Element /- ELECTRON_GAS 0 0 0!
Element Nb BCC_A2 92.906 5220 36.27 !
Element Si DIAMOND_A4 28.085 3217.5 18.82!
Element Ti HCP_A3 47.88 4810 30.648 !
Element VA VACUUM 0 0 0!

Function GHSERNB 298.15 -8519.35+142.045%T-26.4711*T*In(T)+0.000203475% T2
-3.5012e-007*T*%3+93399% T**(-1); 2750 Y
=37669.3+271.721%T-41.77*T*In(T)+1.52824e+032* T**(-9); 6000 N !

Function GHSERSI 298.15 -8162.61+137.227+T-22.8318*T*In(T)-0.0019129% T2

-3.552e-009* T**3+176667+T**(-1); 1687 Y

—9457.64+167.272%T-27.196%T*In(T)-4.20369e+030% T**(-9); 3600 N !
Function GHSERTI 298.15 -8059.92+133.687*T-23.9933*T*In(T)-0.00477798 T**2

+1.06716e-007*T+##3+72636*T+#k(~1); 900 Y

Function GSIBCC 298.15  47000-22.5%T+GHSERSI; 6000 N !
Function GHEXTNB 298.15 -8519.35+142.045%¥T-26.4711%T*In(T)+0.000203475+ T2
-3.5012e—007*T*%3+93399+ T*#*(~1); 6000 N !

Type_Definition ( GES A_P.D BCC_A2 Magnetic -1  0.4!
Type_Definition * GES A_P.D FCC_A1 Magnetic -3 0.28!
Type_Definition ) GES A_P.D HCP_A3 Magnetic -3 0.28!

Phase Liquid % 1 1!

Constituent Liquid :Nb,Si, Ti:!

Parameter G(Liquid,Nb;0) 298.15 29781.6-10.8164*T+GHSERNB-3.06098e-023+T**7; 2750 Y
~7499.4+260.756%T-41.77*T*In(T); 6000 N !

Parameter G(Liquid,Si;0) 298.15 50696.4-30.0994%T+2.09307e—02 1% T**7+GHSERSI; 1687 Y
49828.2-29.5591%T+4.20369e+030% T**(-9)+GHSERSI; 3600 N !

Parameter G(Liquid, Ti;0) 298.15 4134.49+126.706%T-23.9933%T*In(T)-0.00477798%T**2

+1.06716e—007*T**3+72636xT#k(-1); 900 Y

Parameter G(Liquid,Nb,Si;0) 298.15 -198883; 6000 N !

Parameter G(Liquid,Nb,Si;1) 298.15 -18340.5; 6000 N !
Parameter G(Liquid,Nb,Si;2) 298.15 47235.4; 6000 N !

Parameter G(Liquid,Si,Ti;0) 298.15 -236700+15.8192%T; 6000 N !
Parameter G(Liquid,Si,Ti;1) 298.15 61500.6-4.92006%T; 6000 N !
Parameter G(Liquid,Si,Ti;2) 298.15 71711.8-5.73696%T; 6000 N !
Parameter G(Liquid,Si,Ti;3) 298.15 -48695+3.8956%T; 6000 N !
Parameter G(Liquid,Nb,Si,Ti;0) 298.15 129990; 6000 N !
Parameter G(Liquid,Nb,Si, Ti;1) 298.15 -413123; 6000 N !
Parameter G(Liquid,Nb,Si, Ti;2) 298.15 129990; 6000 N !

Phase BCC_ A2 %( 11!
Constituent BCC_A2 :Nb,Si, Ti:!
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BNFET—3 R—RERH hashiABC. tdb

$ JEEAD RAVENL =2 A > MTTT,

D7 7 A MIBHTZRLF =K

MHEER AT A =2 Ex2 TR LET,
B St MBI BRI Se T
WK1 741 0H 1 2 BERK

& L R R LKL

$ 3ODOTEHEEZERLET, IO TETT,

$ VFr—FOENZEH LASZRD ET,

$ Tm(A)=600C , (600+273.15)*8.314= 7259
$ Tm(B)=1000C , (1000+273.15)*8.314=10585
$ Tm(C)=800C , (800+273.15)*8.314= 8922
$

$ EFHORIEZR FYEIC LT,

$ 2ODMHEERLET,

$ LIQUID #H & SOLID #HT9,

$

$A-B 2 50RITIEAH 2 AH B

$A-C 2t RITERE R

$ B-C 2 oR13 5,70

$

Element A SOLID 10 1 1!
Element B SOLID 20 2 2!
Element C SOLID 30 3 3!

Phase LIQUID % 1 1.0 !
Constituent LIQUID :A, B, C:!

Parameter G(LIQUID,A;0) 298.15  7259-8.314*T; 6000 N!
Parameter G(LIQUID,B;0) 298.15  10585-8.314*T; 6000 N!
Parameter G(LIQUID,C;0) 298.15  8922-8.314*T; 6000 N!

$
Parameter G(LIQUID,A,B;0) 298.15 +30000; 6000 N!
Parameter G(LIQUID,A,C;0) 298.15 +0; 6000 N!
Parameter G(LIQUID,B,C;0) 298.15 -10000; 6000 N!
Parameter G(LIQUID,A,B,C;0) 298.15  +0; 6000 N!
$

Phase SOLID % 1 1.0 !
Constituent SOLID :AB,C: !

Parameter G(SOLID,A;0) 298.15 0; 6000 N!
Parameter G(SOLID,B;0) 298.15 0; 6000 N!
Parameter G(SOLID,C;0) 298.15 0; 6000 N!
$

Parameter G(SOLID,A,B;0) 298.15 +30000; 6000 N!
Parameter G(SOLID,A,C;0) 298.15 +0; 6000 N!
Parameter G(SOLID,B,C;0) 298.15 +15000; 6000 N!
Parameter G(SOLID,A,B,C;0) 298.15 +0; 6000 N!
$

$end MDT
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AEEMOER B EMMEEFE I D702, T—F =2« 77 A M AFEEOERN
VELRDET, T TIEMERBLROYET — 22 ERLET, GROHEITITEI)FHAELE
MRZ A= PRI ENET, SRR L TESRE SR 7230,

&4 ® Density % Volume fraction 2>HEHE S E T,

TA VEEBEICT, BERMORmIEN ERENFEINET, FHEMITT— 7 VEREZFIH L

THRYHLET,

ML XD EFRDOH]  Volume fraction

Parameter Vm (Liquid, Al; 0) 298.15
9.718565E-06 +1.695E-09*T; 3000 N !

YL XD EFRDOH|  Surface Tension

Parameter SurfaceTension (Liquid, Al; 0) 298.15
1.24055-3.5e-4*T; 3000 N !

VL INDEROH FHETHWSEH B

Parameter beta (Liquid, Al; 0) 298.15 0.83; 3000 N !

ML SNDEFRDOH] Viscosity

Parameter ActivationEnergy (Liquid, Al; 0) 298.15
15051+13.519*T; 3000 N !

FHEEIIORNL :  N/m

b D EAT Ns/(m2)

Reference

[1932But] J.A.V. Butler : Proc. Roy. Soc., A135(1932), 348.

[1994Tan] T. Tanaka and I. Iida : Steel Research, 65(1994),21-28.
[1994See] S. Seetharaman and D. Sichen : Metall. Mater. Trans. B, 25B(1994), 589-595.
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Append Database

BNFT—H_X—Z (*TDB & L<IiX *PDB) % Load (Fi#AiA#) LB TOH, ZO
Append Database BRENXMEZ 5 L D122V FFF, TDB 74—~y FD7 7 A /)L% Append
(ffhm) +25z2&mTc&xEd, PCAEV—ETT—XEMMLEFEICHWET, Lo
T—HAR—RAT 7 ANV EEIWRZ DL LITHY A,

BLWHZINTE E3, ARSI A =2 B2 BT DL ENTEET,
LS LR Cek) +25Z LT TEEREA,

E17H1

£7 Ag-Cu 2 cRIREHZFELET,

Append 7 7 A NVEMERLET, AFREFHALTFLT A N7 7 AV EED,
7 7 A V4% ageu_appendl.tdb & LET,

$ change GO, or interaction parameter values.

PARAMETER G(Liquid,AG,CU;0) 298.15 +30000; 6000 N !$ MDT
PARAMETER G(Liquid,AG,CU;1) 298.15 0; 6000 N !'$ MDT
PARAMETER G(Liquid,AG,CU;2) 298.15 0; 6000 N !'$ MDT
$

PARAMETER G(Fce,AG,CU;0) 298.15 +30000; 6000 N !$ MDT
PARAMETER G(Fcc,AG,CU;1) 298.15 0; 6000 N !'§$MDT
$

A==2— — Database — Append Database %R L £7,

8" CompuTherm Pandat 7.0 — [Pandat1]

Eile  Edit \iew | Databaze | Batch Calculation  PanOptimizer Table  Graph  indow  Help
theEdE 2 | DB Load Database S| &y o }3
J Text Filo | Append Database |
| 4 Databaze
q Components Select Companents
' Phazes Save Subzvystem to File
= ‘ S E R [ MS Load Materials Svstems 1100
= Section Galo 1000,
= Graphs
Det 900.
FE Tables
800
004
— 600
=
= 9004
4004
3004
2004
1004
) 0 10 20 30 40 50 60 70 &0 90 100
Ag X%{Cu) Cu
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YER% L7z agcu_appendl.tdb 7 7 A V% B & £9,

TCHRIBINER N E R S NE T,
Ag & Cu ZEIRL,
OKARZ v &w=rY v LET,

L RRNFRENE TN
ZTOFEFE 2 LRIREXGHE
WA FET,

RIELET,

Available Gomponents Selected

e 3
>

200
1004

O 10 20 30 40 50 60 W 80 90 100

x%4{Cu} {u

& CompuTherm Pandat 7.0 — [Pandat1]

File  Edit Wiew Databaze Batch Galculation  PanOptimizer Table  Graph  Window — Help
iDEd S|BRX|BME|EEHEA S| EW Al
2| Text File

=} 4 Databaze
L8 Warning Message

‘Wwarning Message:

- Components [ Duplicate parameters: L{Fcc, Ag,Cu:0))

5 i@ Phases [2] Duplicate paramefers: LiFcc, Ag,Cu:1))
= A Cslculated Resulis [3] Duplicate parameters: L{liquid, &g,Cu:0})
- [0 Section Gakeulation [4] Duplicate parameters: Liliquid, Ag,Cu:1))
[5] Duplicate parameters: L{liquid, Ag.Cu:2))

5 GompuTherm Pandat 7.0 - [Pandat1]

ch  Galculation ri‘:'.'ﬂhl\‘l::l:"m“ Graph

IDFHd C20 & =R mmh afRE) 4
o F| Text File -
= | 4 Database Warning Message:
|9 Warning Message
- G Components [1] Duplicate parameters: L(Fce, Ag,Cu:0))
3 Phases [7] Duplicate parameters: L(Fee, Ag.Cu:ll)
= Ay Calculated Fesults 131 Duplicate parameters: Liliquid, Ag,Cu:0}}
[ Section Galeulation [4] Duplicate parameters: L{liquid, Ag,Cu;1))
Calculate Section (2D) (] u:2))
=iz Paint S =
ale | Select Phases Carcel
TIo] 2000
Save Candition || Load Gondition
¥l 100
x&Cul 1}
Total 100 Y
@ |origin X
Origin Point Y-diis Point
Value | Value ‘
TI0] 0 o) 0
xhlre] 100 x¥lfe] 0
o] 0 WG] 100
Totsl 1 Totsl 100
/)
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Append % D FHEE R

2000

1800-
Liquid
1600-
1400-

1200- Liquid+Liquid

T[C]

1000- \

800-

6004
400. Fcc+Fcc

200-

0

0 10 20 30 40 50 60 70 80 90 100

Ag x%(Cu) Cu

COXITHAERANT A= i% EEXTLH LX), WHPREREZSD 2 LN TX
£7. ZOFEMREIL Ag-Cu 2 0RICEATHRZEDOH AN T A= TTR, ZOLHIC
NEFHXOMEANEHNT A =2 LR LT DR AR N T A —2E () Z5Hh L 72WiEE
\Z Append Database F§HEZ i FE 7,

e EY) e Rt
77 A N4 % ageu_append2.tdb & LET,  7EB. T AGCU MHIFLEZEDHTT,

$ add the new phase.

PHASE AGCU % 2 04 0.6 !
CONSTITUENT AGCU  :AG:CU: !
PARAMETER G(AGCU,AG:CU;0) 298.15
—-60000+50%T+0.4x*GHSERAG+0.6%*GHSERCU; ~ 6000 N !
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16 A=—a——8
File Edit View Database
New Font Toolbar Load Database
Open Undo Status Bar Append Database
Save Select All Save and Refresh
Save As Find Select Components
New Workspace Find Next Save Subsystem to File
Open Workspace Replace Load Materials System

Close Workspace
Save Workspace

Save Workspace As

Comment Block
Uncomment Block

Change Case

Print Cut
Print Preview Copy
Print Setup Paste
Exit Delete
Batch Calculation Table
Import & Run Options Import Table
Export Batch Point (oD) Create or Edit Table
Line (1D) Save selected Table
Section  (2D) Export to Excel
Liquidus Create Graph
Solidification Simulation
Graph Window Help PanOptimizer
Configure Graph Cascade Pandat Help Rough Search
Save Graph Tile Dongle Infomation Optimiz Control Panel
Copy WMF Format Arrange Icons About Pandat ... View Optimization
Select Split Parameters
Zoom Mode Window 1,2,--- Create
Display Full Range Load Experimental file
Legend Append
Label Mode Open Optimiz Results
Text Save
Line
Arrow
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17. EHHEETNL

REEMFEH R IT A L X — 2 W IEREEE TV, BT T V2R L TWET,
associate €7 /L, ionic liquid €T VEFE TE £7,

%t RINEEXIGHAE Y 7 v 7 =7 Pandat
SIHY 77 LA
"The PANDAT Software Package and its Applications"

S.-L. Chen, S. Daniel, F. Zhang, Y.A. Chang, X.-Y. Yan, F.-Y.Xie, R. Schmid-Fetzer and W.A. Oates:

CALPHAD 26 (2002) pp175-188.

Z DD FE

"On A New Strategy For Phase Diagram Calculation"
S.-L. Chen, K.-C. Chou and Y.A. Chang: CALPHAD 17 (1993) pp237-250, pp287-302.

"Summary of the proceedings of the CALPHAD XXVII meeting : May 1998 Beijing, China"

(S. Chen, F. Zhang, W. Oates, K-C. Chou and Y.A. Chang: "PANDA", pp275-276),
CALPHAD 23 (1999) pp265-303

"On The Calculation of Multicomponent Stable Phase Diagrams"
S.-L. Chen, S. Daniel, F. Zhang, Y.A. Chang, W.A. Oates and R. Schmid-Fetzer:
J. Phase Equilibria 22 (2001) pp373-378.

"Phase diagram calculation: past, present and future"

Y.A. Chang, S. Chen, F. Zhang, X. Yan, F. Xie, R. Schmid-Fetzer and W.A. Oates:
Prog. Mater. Sci. 49 (2004) pp313-345.

96

MDT



MDT

18. NYFI774ILPBF®DH

ITIITTIELLEI LT L r iy

/
Pandat Batch File Example /

example.pbf

/

/

/

Copyright 2007 CompuTherm LLC /
/

September 08, 2007 /

/

/
/
;
////////////////////////////////// /

/

/

/

/

/

/

/

/ Refer Pandat 7.0 manual on the batch command keywords for detail
/ Any line beginning with "/ /" is a comment line and will be ignored
/ General format: [keyword] {value list}
/ All keywords are case insensitive
/ [Begin], [begin], [BEGIN], etc are all equivalent
/

/

/

[DATABASE] define a database file with extension name as "tdb" or "pdb"
[DATABASE] is usually put at the beginning of the batch file.

It can be anywhere in a batch file, but at least before the first [end].

// Different calculations may use dlfferent databases.

// A calculation uses the most recently defined database.

[DATABASE] {"NbSiTi.tdb"}

S~ NN B A s

// Desine a point calculation 1 mHEHE

// [beginlititle} starts a calculation
// The title will be shown on the explorer window in PANDAT workspace
[begin] {Nb-Si point}

// Define a calcualtion type
[CalculationType] {point}

// select subsystem components
[COMPONENT] {Nb Si}

// define the condition of the point to be calculated
[POINT] {T = 1000, x(Nb) = 0.2, x(Si) = 0.8}

// Other example points:
// Set units:
// Temperature: use C or K(default)
// Composition: use x, X%, w (or wt), w% (or wt%)
// [POINT] {T = 1000c, x%(Nb) = 30, x%(Si) = 70}
// [POINT] {T = 1000C, w(Nb) = 0.2, w(Si) = 0.8}
// [POINT] {T = 1000K, w%(Nb) = 20, w%(Si) = 80}
// [POINT] {T = 1000K, wt(Nb) = 0.23, wt(Si) = 0.77}
// If composition is not defined for all components,
// the balance will be equally distributed to the remaining components:
// [POINT] {T = 1000c, x(Nb) = 0.24}
// in this case, x(Si) = 0.76
// end of the definition of calculation
[end]
// Define a line calculation with output files T4 VHEA

[begin] {Nb-Si-Ti line}
// line calculation type
[CalculationType] {line}

// select components
[COMPONENT] {Nb Si Ti}
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// set two endpoints of the line
[POINT] {T = 1000C, x(Nb) = 0.2, x(Si) = 0}
[POINT] {T = 1000C, x(Nb) = 0.2, x(Si) = 0.8}

// set number of calculation steps
[steps] {80}

// This line is Optional.

// Set output file for this calculation

[output] {FileName = "line_1.dat", format = "T, x(Nb), x(Si), mu(Nb), f(Liquid)"}

// FileName and format are required. In format, fields are separated by ","

[output] {FileName = "line_2.dat", format = "T, x(Nb), x(Si), mu(Nb), f(*)"}

// X(component) means overall mole fraction

// f(*) means phase fractions of all related phases

// Separator in output file = TAB

[output] {FileName = "line_3.dat", format = "T, phaseName, x(Nb), x(Si), mu(Nb),
act(*@*:liquid)"}

// phaseName: names of phases in the system in equilibrium

// act(*@*:liquid) outputs activities of all components in any phase in

// equilibrium, with liquid as reference

// act(componentNane@phaseName:referencePhaseName) is also acceptable

[end]
// Define a line calculation with liquid phase suspended &M ZRI LIzHEDT A L 5HE

[begin] {Nb-Si-Ti line (liquid phase suspended)}
[CalculationType] {line}
[COMPONENT] {Nb Si Ti}

// set the liquid phase to be suspended
[suspend] {liquid}

[POINT] {T = 3000C, x(Nb) = 0.
[POINT] {T = 1000C, x(Nb) = 0.
[steps] {50}

, x(Si)
, x(Si)

0.5, x(Ti) = 0.3}
0.5, x(Ti) = 0.3}

NN

[end]
// Define a line calculation with specific phases selected € L7 DHBEDT A VHE

[begin] {Nb-Si-Ti line (only liquid, bece, and Nb3Si phases)}
[CalculationType] {line}
[COMPONENT] {Nb Si Ti}

// suspend all phases
[suspend] {*}

[restore] {liquid, bcc_a2, NB3SI}
/| restore these phases
// Note: all phases are selected as a default setup

[POINT] {T = 3000C, x(Nb) = 0.2, x(Si) = 0.5, x(Ti) = 0.3}
[POINT] {T = 1000C, x(Nb) = 0.2, %(Si) = 0.5, x(Ti) = 0.3}
[steps] {50}

[end]

// Define a section calculation
// calculate a binary phase diagram 2 TERIREERIF A

[begin] {Nb-Si binary phase diagram}

[CalculationType] {SECTION}
[COMPONENT] {Nb Si}
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pecify three points that define the section to be calculated

[POINT] {T = 3000, x(Nb)
[POINT] {T = 300, x(Nb)
[POINT] {T = 300, x(Si) =

// scanline definition, Refer Pandat 7.0 manual for details

// if this is not given, PANDAT will use internal default value:
// 1% from the four borders of the section

[scanline] {dx = 0.01, dy = 0.01, dx = 0.99, dy = 0.99}

1
1}
1}

[output] {FileName = "binary_##.dat", format = "phaseName, T, x(Nb), x(Si), f(*)"}
// "binary_##.dat" means file name will be automatically numbered as "binary_00.dat",
// "binary_01l.dat", "binary_02.dat", ...
// existing files in the current working folder will not be overwritten.
[end]

[begin] {Nb-Ti binary phase diagram}
[CalculationType] {SECTION}
[COMPONENT] {Nb Ti}
[POINT] {T = 3000, x(Nb) = 1}
[POINT] {T = 300, =x(Nb)= 1}
[POINT] {T = 300, x(Ti)= 1}
[output] {FileName = "binary_##.dat", format = "phaseName, T(C), x(Nb), x(Ti), f(*)"}
// in format, the unit of T can be defined as T(C) or T(K), default is in K
[end]

[begin] {Si-Ti binary phase diagram}

[CalculationType] {SECTION}

[COMPONENT] {Si Ti}

[POINT] {T = 3000, x(Si) = 1}

[POINT] {T = 300, x(Si) = 1}

[POINT] {T = 300, x(Ti)= 1}

[output] {FileName = "binary_##.dat", format = "phaseName, T(K), x(Si), x(Ti), f(*)"}
[end]

// calculate a ternary phase diagram: Nb-Si-Ti Isotherm at 1500K 3 R 1E Wi X 5+E

// Phase diagram: Nb-Si-Ti Isotherm at 1500K
[begin] {Nb-Si-Ti isotherm at 1500K}
[CalculationType] {SECTION}
[COMPONENT] {Nb Si Ti}
[POINT] {T = 1500, x(Nb)= 1}
[POINT] {T = 1500, x(Si)= 1}
[POINT] {T = 1500, x(Ti)= 1}
[end]

// Phase diagram: Nb-Si-Ti Isopleth 3 JCRAMEWTE R FH A
// calculate a ternary phase diagram: Nb-Ti0.5Si0.5 Isopleth
[begin] {Nb-Si-Ti Isopleth}
[CalculationType] {SECTION}
[COMPONENT] {Nb Si Ti}
[POINT] {T = 3000, x(Nb) = 1}
[POINT] {T = 300, x(Nb)= 1}
[POINT] {T = 300, x(Si)=0.5, x(Ti) = 0.5}
[end]
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// calculate a ternary phase diagram: Nb-Ti-Si liquidus projection 3 T RIEFAE KA

[begin] {Nb-Si-Ti liquidus projection}
[CalculationType] {Projection}
[COMPONENT] {Nb Si Ti}
[Interval] {T = 200C}
// [Interval] {T = 200K}
// isothermal lines with given interval value will be calculated
// without interval value, only liquidus projection will be calculated
// interval value of T can be defined in unit K or C, default is in K
// 200C calcualtes isothermal lines at T= 1800C, 2000C, 2200C,
// 200K calculates isothermal lines at T = 2200K, 2400K, 2600K,
[end]

// calculate solidification sequence of a ternary alloy 3 TTREEFE

[begin] {Nb-Si-Ti solidification}

[CalculationType] {solidification}

[COMPONENT] {Nb Si Ti}

[POINT] {T = 3000, x(Si) = 0.8, x(Ti) = 0.1, x(Nb) = 0.1}
[model] {Scheil}

[model] {Lever}

two options for solidification model: scheil or lever

S~
~~

[output] {FileName = "Scheil_###.dat", format = "phaseName, T, fs, fl, Hm, ftot(*),
f tot(*)"}
// for solidification simulation, fs is total accumulated fraction of solid, fl is fraction of liquid,
// ftot(*) is accumulated fraction of individual solid phase given in the
// same sequence as "phaseName"
// accumulated only for Scheil, otherwise f(*)=equilibrium fraction.
// f_tot is same as ftot, except that only the phases that solidified
// at the temperature are shown.
[end]

// exit: end of batch calculation
[exit]
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