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Output Defaults Miscellaneous
Show sublattice site-fractions Check Gibbs energy continuity when importing TDB files

& Show only active (stable) phases [¥] Energy shift for ordered phase (Only in PD calc) 5E-8
Display-cutoff for small fractions if N>16 1E-30

[¥ special check for 4-Split-Sublattice phase model
Use mol of atoms (gram-atoms) for all phases. Mote that

input is fixed to mol of formula units.

Display el t fracti f h
Splay element fractions of pure phases Save redundant phase information

&) Use molality in aqueous system Logo at the top-right corner
Showr driving-force rather than activity

(¥ Default number of digits to display values 7 ¥l Resize chart to display legend

Scheil Cooling Option [ check for updates on start-up

Stop calculation if amount of the parent phase <1E-3 [ Set time limit in one boundary calculation (sec)

Appearance and Default Font in Plot

Appearance  |Amethyst Kamri ParaEquilibrium (Partial Equilibrium) Setting
Font Name i Interstitial Fast Diffusing Elements
Verdana C,N,O,B H

Text Editor
External Text Editor

Apply/Save ‘
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New Folder ~ |2isystem | (@ Data || ff Calculation || i3 Assessment | | @ Exit |
Open a Folder ] Summary |
Recent Folders 4

Save

Export Plot
Export Table

Print
Preference

Exit

File
New Folder : sTEfERZRIFI DI AILS (Project T AILS) ZFRRVER
Open a Folder : BIFD I A )L EA—-T>
Recent Folders : &EfEONETAILSF DI X

Save : STERERFBEBRFIEN. TDEOSNILDENG EDIRERRZ
BARICRIF I DIBEICHER, 2L, REBRCEBEEIBEBRFIND.

Export Plot : RIDIPEGIR EADH S
Export Table : #&SRDOERDMAZRADH
Print : ENRI

Preference : &1@i%E (Option)

Exit : #87T



OAZ1—)\—0Di%BA

File @Calculaﬁon Assessment Databases Help

= Copy to Clipboard |+ | system ||@ Data || B Calculation || g Asse
I p—m]l[ Swap&Copy to Clipboard L

' Summary |

Edit (% : EdtAZ 1 —(FRFVRDBESE VX FRRDIBESTEDDIXY)

Copy to Clipboard : ZUwIJ/R—RICOE—., RFRTERIN. UXBE
RCEUAMIE—ENS.

Swap&Copy to Clipboard : UX MRRDZBE(C, 1T5ZHHEZRL T3
E_énéo

File Edit C ion Assessment Databases Help
| Thermodynamic Data and Reaction @, Data Calculation Asses
el =

I" Project L Equilibrium Calculation and Mapping

Reload Data and ReCalculate

Macro »

Calculation

Thermodynamic Data and Reaction : 77U4r—= 3> /)\—DDATARS >
EEU,

Equilibrium Calculation and Mapping : 77U —>3>)(—-D
Calculation/h5 > &E U,

RelLoad Data and ReCalculate : R—Z4THBtEI D, (T —IR—X
FFTHIA.

Macro : ¥2OOX_Z1—
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File Edit Calculation Assessment Databases Help
PD-wreb Data Assessment and Optimization | @ Calculation |l Assessment O Edit

Project Image Digitizer {

-Jigl Y203-xGd203 #1 Eitting Tool
-~ Y203-xL2203 #1

gl PbOZr02 #2 Convert Thermodynamic Data 4 HSCp to GFuncion
gt POXZr02 #1 First Principle Data ’ HSCp to Phase data
{igl SICXTIB2 #1 HSCp to ADB data

..... A siTive #1 Base Functions »
ﬁ :EJ;EE?;I Gibbs Energy Continuity Check
i MgO-xY203 #1 Aqueous Utility Programs

----- A MgO-xK20-ySi02 #1 m

i K(MgSi)0.502-x5i02 #1

-{igl 1Cr-02 #4

~{igl 1Cr-02 #3

-{igl 1Cr-02 #2

-{igl 1Cr-02 #1

g Cr203-xY203-02 #1

GFunc to HSCp data

Assessment

Data Assessment and Optimization : 77 U4 —> 3> /){—Massessment
M ERU,

Image Digitizer (FFfiEREA) : NS FT—5&HMHADTZHDEIL b2 F
TEHAY , DT I T DOFETEHEH,

Fitting Tool (EEMASRBA) : U w TR— RADX, YT —4 (T3 U TREFGLAN
IOV —)l. RAIRLEEBIZ. BEIGIbbsTRILF+—%FK I Redlich-KisterZIla
. BVEARRIEN. EHMREEZE R ITEOSEE D/ (S A —SRE{LH Tl EE,

Convert Thermodynamic Data ( 5¥fi5%ER) : 2w I7R— RRAD
Enthalpy. Entropy. LEBEDZIERD/\SA—-FDFT—SZTDBRRDGibbsT
FILF—FEEPCADBER D/ (SA—FtY MIEBRITD1I—FT 1 UFTv0. R
WD I—FT« UT 1,

First Principle Data : U w J7/R— RRDE—[RIBETE DeV/atomBE{iI DT —
SF7zzkl/mol_atom(CZIIT D I1—F« U+, KU, DebyeB#HZIRE LICHE
DB EntropyZiEE I D 1—F1 UFT 1,

Base Functions : SGTE(C KB TEDEANGIbbs TR)LF+—BEEEEELI
T7A)b. RO\ DO DOEARNIMEEYIDGIbbs TRILF—BEEERELE
TJ7AINZEB IR 1—FT1 U+ (BBIETERTSDOECAFXRFA) .

Gibbs Energy Continuity Check : Gibbs TRILF—HSEEDEI SN TS &
E. DEIRCTOEGBENM I FIVIITR I —FTa U7+, ZEENKRESTITSE
DIGEHMEETDRENDD. BEHEBEEIBHEFI0HU LSRN,

Aqueous Utility Programs : H2O0DZEHWME 5T ER =
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Hhy caTcalonE
File Edit Calculation Assessment Databases Help
' Register Datafile _] [I!i Assessment ] [ O BExit
Datafile List L
-Jid ¥203-xGd203 #1 CDB Information 4
gl Y203-xLa203 #1 . :
PbD—x_'j_'{r[}Z #2 Erlrcie fle ’
:; PbOXZr02 #1 Rebuild Subsystem from Activated Phases
-{ipd SICXTB2 #1 )
..... t& SixTiyB #1 Import TDB Files
SrOxTi02 #1 DB Eile-Utility b
Bi203-x5i02 #1

MgO-xY203 #1
----- .e& MgO-xK20-ySi02 21
-Jod K(Mg5i)0.502-x5i02 #1
-~lod 1Cr-02 #4

gl 1Cr-02 #3

gl 1Cr-02 #2

i 1Cr-02 #1

-{pd Cr203xY203-02 #1

Databases
Register Datafile : 7—IR—=X T 7 A )L =&k, FRICHZD TEHENRE,

Datafile List : BERIEIHRDBFHIREDH I A Z 1 —h'H B,
CDB Information : & —4A"X—XD|EHRERR
Edit CDB File : T —4ANX—XXDiRE. HTtzwv MERMIRE,

Rebuild Subsystem with Activated Phases : 5t8%&. HIR U (ZFEILLE)
HWoHTHEICHITtY hDOF—IR—XZERk. BT —IX—XHAFETHIA,

Import TDB Files : TDBRZND T 7 1 )LDEL DA G+,
DB File-Utility : &1 -7+ U> o
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File Edit Calculation Assessment Databases Help
] Register Datafile i Hu Assessment l [ O Exit l
| Datafile List 4 Refresh Information
il Y203x%Gd203 #1 CDB Information ¥ Edit List — |
:Eg?;%i[;ﬁz#l Edit CDB File » Rebuild Datafile List

PbO-xZr02 #1 Rebuild Subsystem from Activated Phases
SICxTiB2 #1

----- A siaTiyB #1 Import TDB Files

-Jigd SrO-XTIO2 #1 DB File-Utility 4
~Jigfl Bi203-xS102 #1

-Jigd MgO-xY203 #1

----- A MgO-xK20-y5102 #1
g K(MgSi)0.502x5102 #1

Databases
Datafile List-

- Refresh Information: &gk U —INR—X T 7 1)L DIEHR=ZEHFIT D,
- Edit List: > —IR—X U X M EIERE,
- Rebuild Datafile List:>—4&&xJ X bOBLEM.

Hhy caTCalcne =0
File Edit Calculation Assessment Databases Help
I Register Datafile _] [u Assassment l [ O Ext l
Datafile List L
i ¥203%6d203 #1 SR ’
bl Y203-x13203 #1 =
PbO-XZr02 #2 | Edit CDB File | current Subsystem
PBO-XZr02 #1 Rebuild Subsystem from Activated Phases Current Full CDB File
- SICxTiB2 #1 :
1] . New File
‘ﬂ SiXTiHYB #1 Import TDB Files -
Sro-xTiO2 #1 DB Eile-Utility 4
Bi203-x5i02 #1
MgO-x¥203 #1
- % MgO-xK20-y5i02 #1
K(Mg5i)0.502-x5i02 #1
1Cr-02 #4
1Cr-02 #3

Databases
Edit CDB File : —&XX—XXDiRE
- Current Subsystem : I}TE. FHAHAH. BIRESNTWLWDRPHEDOHDHT
ttw NI 7 AL EER - fREE.
- Current CDB File : 3#R&ENTL\BCDBI 7 1 )L ZiRE&E.
- New File : #THiiRE.
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File Edit Calculation Assessment Databases Help
)-wie Register Datafile J[aAsseeasment ] [ O Extt l
| Project | Datafile List C

Y203-xGd203 #1 CDB Information

Y203-xLa203 #1 ) i

PbO-2102 #2 Edit CDB File R

PbO-xZr02 #1 Rebuild Subsystem from Activated Phases

SiC-xTiB2 #1 :
----- A SixTiyB #1 Import TDB Files

SrOXTIO2 #1 DB Eile-Utility ¥ Combine ADB Files
g B203-x5i02 #1 Delete Duplicates

----- A MgO-xK20-ySi02 #1

K(MaSi)0.502-xSi02 #1
1Cr-02 #4
1Cr-02 #3
1Cr-02 #2
1Cr-02 #1

L e e I s e e I A ]

MgO-x¥203 #1
Enable Select-All-Elements

Databases
DB File-Utility
- Combine ADB Files : ##MDADBER DT —F T 71 ILZHET DED,
- Delete Duplicates : BT —5DHIlF (ERAER) .
- Enable Select-All-Elements : CNEFBLIN>RT. =571l
BEIREE T, KRS ‘?—QN—Zj7/]’)1/0327_535%—1%%?}?_6%
BN 'ZRRTDED, T—IN—RERETHND.,
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el

|% system ||Q Data || fgd Calculation || g Assessment | | @ Exit |

@ System : TRET—HINR—RXIT7AIVZIBE L. BHET —FZ5HHAD

@ Data : BB D DIFHRERTR. BELDNUL. TNENDERFERZITD,

® Calculation : B2ETEDEIR. FMH&E. EITEITD

@ Assessment : T —INR— ZVERHLRE

® Exit : 87T
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File Edit Calculation Assessment Datal

l ' @ pata || b s | (o8 |
Results ~ | # system Data G tion Exit
o .

=
=

1%?)’\‘3‘50

| | close |

|| Specify by Files
|| Include Ionic Gas Species

A || Include Aqueous Phase

K Ca Sc Ti V Cr Mn Fe Co Ni Cu k| 8 Include Extra Components
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe | |Include Volume (if available)
Cs Ba * Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po I Max carbon in organics  [2

Db Sg Bh Hs ME Ds Rg Ub----- | OR search

Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr

DB Name Notes

P —

e | | |

Units (C, mol) | Click here to see additional imformation!

* XA ZBED" )7 7')7—/5/>( 1—"¢ESRTAERD I ITAZ1—"

FRICHBEDTT.
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|| o8t |

Jhar—
{(2.system | )R Date (DA

File Condition Setting Utility

(%),

0 > | QDatalECakulate]

01 3 4 6: {7 |8 10111213141516»
IIH ] ----I---- I =
U e RN - c o -
va v EHINIEEEEEER A s » s d

K Ca Sc Ti
Rb Sr Y Zr
Cs Ba * Hf
Fr Ra ** Rf
* 12 ce

*¥% Ac Th

@ + DName

V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I
Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At
Db Sg Bh Hs Mt Ds Rg Ub

Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

Notes

17

He
Ne
Ar
Kr
Xe
Rn

I

|| Specify by Files

|| Include Ionic Gas Species

|| Include Aqueous Phase

(W Include Extra Components

|| Include Volume (if available)
|¥| Max carbon in organics E

E=Ei?

O BEEE
=Ty hERRDTREC

@ F—5I7AIITUT
AHIRER TERUIC TR ZSORNF

CTYDRICKDEIRT B,

=577 AL EZDERMNERRESND,

® Clear

BIRUEAY—T Y boRzE INTHEERR T Do
@ Load

BIRUIEBNZEST - T 7AILHB5T—

B & dHAD .
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File Condition Setting Utility

LLECanulateJ | [ Close ]

0 1 (2 {3 |4 10 11 12 13 14 15 16 17 | Specify by Files
l——H—]-=- ----..!!Egi :Z |__| Include Ionic Gas Species

se | I I O I I - 2
M0 L L] Al Sl B s | ar| L) Indude Aqueous Phase

K Ca Sc Ti VCrMnFeCoMCuZnGaGeAss;eBrKr & Include Extra Components

RPh Qr V 7r Nh Ma T~

Rt Rh DA An rd Tn @n Ch Ta T

va | | Include Valiime (if availahle)
File:
Close : System BHEZ&TUET,
A = x v
Fle Conditen, Setting Uty
® Copy Ctri+C | Close |
0 Paste SR 9 10 11 12 13 14 15 16 17 || Specify by Files
H E He
(H| Resume -----. e e i G
| Reset BRI 5 c N o F N ik
Na I st e s car | Include Aqueous
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr = Include Extra Components
(e ISR Gt W] (S P i) it Ao el |l [Pty o e Y [ W S | i s L P A e S S R
Condition:
Copy : STEEMHN IV W TR— RICRFSNE I DT, Excel’2E(CEED
I THRELET,

Paste : 7Uw IR— RRDFERHFERX—XA MU THRELET,

Resume : BIEIDSTEEZ A EEELET . (T—AAIR—-XEZEEBLUTHEt
B9DE=FAA)

Reset : FHAESE(CU Y ~
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m B{IERE

| [ close |

8 9 10 11 12 13 14 15 16 17 [ |Specify by Files

= S
-- SNl O [k Ne ] ;nclude Ionic Gas Species

--.- AlSi P s d ar || Include Aqueous Phase

K CaSc Ti V CrMn Fe Co Ni Cu Zn Ga Ge As Se Br Kr i Include Extra Components

Al v v 7o Ak e e P Bl A Am Ad Te e ok e T va | Taslida Vialima £6f ausilahla)

Setting:
Units: BBEADEENTAET .
* MO TULVRWED(ECalculationBIEDE T
?4uhﬁu02®5ﬁ»%97ﬂ0UwO?5:
ECEECEFNTECETEY,

-~ Temperature ~Pressure
LK Kelvin '+ bar
i ] () Pa
__ *F: Fahrenheit
ke | Kelvi M
/K Inverse Eelvin
= A ot SO *Torr
—Amaou .
'* mole o p=l
" mass (g) " *Log(Pa)

[ oK J [ Cancel J
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O AT AEE (X1 —/\—D57HA)

caTcalke (x)
File Condition Setting Utility
> I @, Data I B Calc View Current System Close
List Phases
D1 2 3 4 5 & B = SERNEE B
H | List Species k Only Names
5 ge T-Range Check Only G values 85 Species
Na Mg P BT G,H,5 V. Cp is Phase
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Lloessrtan pmponents
Rb Sr ¥ Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe  Include Volume (if available)
cs Ba * e W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn (v Maxcarbon in organics |2
Fr Ra ** pf Nh Sn Bh He M+ Ne Ra llh —os -

Utility:
View Current System : IRTEFHAIAFTIL, BIRSNTUODIHETER SN
% [BREDR] ORNFEST—IN—RX=ZRRUET,
List Phases : [IRTEDFR] TEIRESN TV BRHEDBEHRZRRUET .
List Species : F LD REDR] TEIRNTCUVDIZRBZIBK T DAkT
DEHRZEAERTUET,

T-Range Check : IRIEDFTEZHFICH L. T—IR—XDET—HF DR

DREADT —YDHEERLET. (EDT—IHHEECIRDFDIN DM
FalCDHFALTTFEL, )
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File Condition Setting Utility

File Edit Calculation Assessment Databases Help

N\ :
- 'O_Systemg @ Data Ecalculation || 153 Assessment | | @ Exit |

Y|

Ti V Cr Mn Fe Co Ni
7r Nh Ma Tr R Rh DA

 CaTCalc XE
File Condition Setting Utility
| @ | Qpata| [ Calculate | | | close |

+ Phases DataBase

TI(K)  T2(K)

Double click Phase/Species to calculate properties individually.

I® Reaction Calculation

Units (K, mol) | Click here to see additional imformation!

® Phases TUJ7 (48)

WHEERLET., /=20, MEOEE S RIBEPureSol & Pureliq &
LTCEEHTERLET .

@ Species TUJ7 ({L¥%&)
EEZER T DIEFRZRRUE T, 2L, MBIEERRUET.

® Reaction Calculation : ERIDILERISRZERAVWERICETEZITSEDT
9., T CORILEZEREUEETE (FCalculateBIEIDOEF#ETE TITULET,
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File Condition Setting Utility

n" | b Calculation | |

S ————

File Condition Setting Utility
% | @ pam | i calculation | |

+ Phases DataBase

* SRTEDFHE [MERRIGETE | DIESHR
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® [Calculation]EimE

File Condition Setting Utility

File Edit Calculation Assessment Databases Help

S ol < o 2o [Results v [# system | Py Calculation Assessment | | @ Exit |
- 2 e |8 e (e Jo
ey

-

K Ca Sc Ti V Cr Mn Fe Co

RPh Q@ V 7r Nh Ma [ RBu Rh

\4
)
File Condition Setting Utility
% | @ pata | fid Calculation | | Close
Feed/Activity Conditions Default Unit: mol (formula) |

Phase Species Unit Value

D ® D
]I- Set Elements l [\zﬂ/dd Feed l l@ar Feed l \g.e{[}efauﬂ Values Temperature (
ol

Pressure (bar

(_ Phase Diagram 1.01325

() Liquidus Projection

(») Equilibrium Calc

| Transition Calc
) Solidification Simulation &2

| dGHSV Calc
() Individual Phase Energies U

@Calculm || Fix Volume(Gas)
|| Extra Conditions

Units (C, mol)

@ Set Elements : Feed (Reactant : sic¥)) & UTEZHRELUET,
@ Add Feed : FE CEEDFeedZREULEY,
3 Clear Feed : £Feedi%EXHELE T,

@ Set Default Values : BiESTEOHAMNREZA R TEZEHIH THRELET,
Feed EETEREFEDSTER(CAHAVET,

® Calculate:5tE%2 X5 — 9 BRY>TY,
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® [Calculation]EimE

File Condition Setting Utility
&l @, Data I fpd Calculate ] | [ Close ]

Feed/Activity Conditions Def. Unit (mol)

Phase Species Unit Value

@

Set Elements J [ Add Feed J l Set Default Values J ~Temperature (C)

l
@ |1000 ‘

" ‘Equilibrium Calc:

~Pressure (bar)
B | 1.01325 ‘
' Phase Diagram

[ Liquidus Projection

o e o ) |+| Transition Calc
1 Solidification Simulation

N || dGHSV Cale
' Individual Phase Energies

— 8l Fix Volume(Gas)
Calculate
|| Extra Cenditions

@ Feed (RIit¥D) &&EL. [Unitl ZFEIRUL. [valuel ZAHDUET,
@ st8EOEEEEIRUET,

® BRIDDEWRE. ENREDHBERFZHELET.
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® [Calculation]EiHE

m I ERADORTEF/BE

_J(x
Fi dition Setting Utility
4 Copy ctri+c | | close |
Past +
=225 Gty Def. Unit (mol)
Resuie ecies Unit Value
Reset
Set Elements | [ Add Feed [ [ Default Setting for Mapping [  Temperature (K)
‘ [1273.15 \
'* Equilibrium Calc 5 e
= ‘ 1.01325 l
' Phase Diagram
' Liquidus Projection
o A X |¥! Transition Calc
' Solidification Simulation
= || dGHSV Calc
' Individual Phase Energies
— || Fix Volume(Gas)
Calculate ‘
|| Extra Conditions '
Units (K, mol) | N i

RTEUESTESRME. AZa1—d[Condition](C&DIUILRECOENRT]
fig. STERMHORTF. BRENRIEETY . [Resume]lFERIDSTEDFTES

HEBREITDEDT. T—IR—AHARERETT I I7AI=ZEELT

STEIBAICENTT, BL. sTEICAVWIHDEFEDEEERESIN
FIDT. MEEONERHIVETT,
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IV-3. Project&EtEFERDIFRR

@ Project / Axis / Scale

& Project : StERREATOST U ME U TEMTREINE T
Project 7 A4 )L%5 1) X €2 X —1—0Recent Folders

ﬂ:ﬁwﬂ (- 4@&.
File Edit Calcul%ment Databases Help |
E 21| system || Q pata || [iCaleulation || &5 Assessment | | @ Exit |

I‘ Project | Axis | Scale @ List ‘

-figd Phase Mapping for (Al-Ag) #7
~Jip{ Phase Mapping for (Al-Ag) #6
gl Phase Mapping for (Al-Ag) #5
-l Phase Mapping for (Al-Ag) #4 o
.hgd Phase Mapping for (Al-Ag) #3 s
~fip{ Phase Mapping for (Al-Ag) #2 1200
..Jip{ Phase Mapping for (Al-Ag) #1 1150

1100

Ag-xAl P=1.01325bar

N ~ =
IIRADERY > 3]
1000
Edit Title &
Insert separator 200
| Load Data i
= 800
Delete 750
Move to Folder 700

650
600
Recalculate 550

‘ Copy to Folder

500

2 4 .6 .8 1
Mole fraction Al

Calculation Time: 1sec. E

| (-0.19506,705.66)

+ Project/ \RIVICERRESNBZETERBR(ICHT U TIE. YIORANRIZHUTE
RENDIRY TFW T A= 1 —DIENTIEET T,

+ [Load Data| THRDT —~F&FHHFHAD E. BEITH/ \RILICETEERABERR
EINFEYT ., RFRRESNDIFAERBRDHE. BERFICLStYTBHDICEITERLT
T\, Ffe. EDProject/ \RILICAXisP T &ScaleY THHIRULET,

o —RETEREDRFRNARNATEERISE (. B/ RIVELstRRICIADET, €D
e ) R)LDAXIsS T0Scaley T (FFRRESNEE Ao
« STEEEOBO— RIEProjectd U X bDATILDO VYO TEITZAET . BB,
IRTED & ZBProjectU X hDOBHECHI (EHETEE A
« Project 7 AJ)LFUR MEAZ1—dDRecent Foldersd®U X MMIHIELTWLWET,
DX M SDHIBRIE. Project 7 ALY U SDERTRY TPV IR 71—
ZfED>TLIZELN,
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& Axis : Bh

ki caTcale xe
File Edit Calculation Assessment Databases
Results| -
Project | Axis | Scale
| onditions . = » J—
E(bart) 1.01325 e[cal(:Ulathn]_C‘ErRhE bt%4¢1’lﬁb‘§§ﬂ‘\éﬂ$§'o
X-Axis
bl = T €HI(SERTET DEDER
Y-Axis
Variable | Temperature -
Unit C v
Marker || Anti-aliasing Apply
Logo
Tie Line : REERIDAY 1 51 > KR
Extremes : JRE DMK - WVN\RDFRTR GTEUIEERIZEDH)
Gibbs Triangle : FT XS4 77>7)L (=% THiIR)
Tie Lines  Step 2 3 2;5%4*%0)1% . ;
. M =10l s [ STUREPRHTEIRIOE
=]

Vi
Error Points : COF T v IRV IR (&, STERICTS—MNESEEE(ICERR
SNEI., cNZEFTVIITDIE IT—HESEaREFRRL
F9., IS—HESCEEBTHSEZRAETIDT. FEA
EDHZE. BERUTCTBHEEDDEFEAN. S2DEHFRRLTH
BDEEPESDHUET ., HIX(E. HEEBERNVESHNGTETET
LWRLGE(E[Manual scan]&stA TL<IEE0)N,
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@ Project / Axis / Scale

& Axis : Bh

TieLine& ExtremesDFRR<H

CaTCaleXE

File Edit Calculation Databases Help
~| | system || @ pata || figd caloulation ||y | @Ba |

Project | Axis | Scale

Summary | Plot | List

\_Imarker | Anti-aliasing

|| Logo Experimental Data

|V TieLines  Step =

|v/iExtremes]

Apply

Tem perature (C)
w
3
=

nditi
P (bar) 1.01325 ]

(E Ag-xAl P=1.01325bar
X-Axis 1000
veriie
YR 800
e
uri

4 K
Mole fraction Al

Calculation Time: 1sec.

1(1.0552,-167.98)

& Scale : KIORFRRAT —ILODETE

File Edit Calculation

Assessment Databases

||/ Project | Axis | Scale |

—X_Axis Setting
Axis_Title Mole fraction Al [e==]
Label_Size 10
Min 1E-05
Max 0.99999
Div 0
AutoScale Yes
~Y_Axis Setting
Axis_Title Temperature (K) &
Label_Size 10
Min 500
Max 1300
Div 0
AutoScale Yes
| Detail I | Apply

Detail/h5 > %9 &

sl 5 E

ExtremesFzRDIRm (LR E R
K, BRFNEEEKRL

gg—o

* ZmDFEM/RIEER(E. Shift
F—HHURNMNSIYIRZR
DI (CHF> Ti7< &Status
FRIN—(CRRENET,

Statusxx/\—

FHlEREA 1 —HIRRSNFT T,

Detail

v

| Options | Minimum | Maximum | Increment |

|| Automatic
|| Visible || Inverted
|| Logarithmic

Log Base: |10 I.I:nl e
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@ Summary / Plot / List TUJ7

& Summary : StEICAVWET —AIR—-APtERGFZF LHTERRUET,

Help
‘[Osystsem][QData || bef calcutation || (g Assessment | | @ Bxit |
{igt Phase Mapping for (Al Ag) #5 Databases
et Phase Mapping for (Al-Ag) #4 ¥ ¥DOCUMENTS¥CAT! ATA¥AQ Al AIST.
Jgt{ Phase Mapping for (Al-Ag) #3
~[ip{ Phase Mapping for (Al-Ag) #2 .
- i Calculation Type
.[ip{ Phase Mapping for (Al-Ag) #1 Hjpe Phase Mapping
File 4262848102.crf
Date 2016/09/15 11:32:40
Conditions
Mode TP
T/K 500~1300
P /bar 1.01325
X 0~1
Feed/Activity
Phase Species Unit Value
Ag(FCC_A1) Ag mol b
AI(FCC_A1) Al mol x
Calculation Time: 1sec. B
=
N 1(0.075277,1405.8) —
=
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@ Summary / Plot / List T 77

¢ Plot/\x)L : FEROMERR

Summary | Plot | List

Label 3
Ag-xAl P=1.01325bar Arrow 3
1300
s Edit Chart
1200
1150
Manual Scan
1100
1050 . -
. 1000 Point Calculation
i/ 950 . .
2 00 Line Calculation
g 850
3 W h—
- (BOUYOITERRSNET)
750 \
700 \
3 1
650 \
A
600 \‘
1
550 \
|
500 1

2 4 .6 .8 1
Mole fraction Al

Calculation Time: 1sec. E

(0.4415,0.009625)

M EDET VY ITRY TPV IAZ 1 —MRRSNE T, FHlISEENTIEETT,

MEOHERR  Ctrl+ Y IRDERT I wW

DSITDMK : EOUV DO UTEEFELNSAETARS YYD
DS TDFEE : Ctri+ ARSI OUw T+ RSw
TTDISINRY  EOUYVOUTEEFATHISEINARS VY

Label » Add Label Label v

Arrow » Clear Labels . Arrow » Add Arrow

Edit Chart Add Position Edit Chart | Clear Arrows
Add T-Label

Manual Scan Manual Scan
Add Text . .

Point Calculation ! Point Calculation

Line Calculation Line Calculation

PR (EHBRODBEDSNIUTFFROBIETITLE T,

1. 2T -2V TV IRZHEREEICHF D TITE, HBERDBIRERT—
B2\ —(CTRR=E D,

2. TOFRFORETYIREGNRI>ZIRUT. LOERDAZ1—D[Add T-
Label]’@#R, 7385, LabelDAIE (FEICHIELTH D RIDILAHE/NOZEN/R E
(CEHBTERLET ., €DfzslabelFHEHBEEAICUNREBE TETEEA.

3. BMC(Z[Add Text]&EWNET, 29



@ Summary / Plot / List TUJ7

& List/) ()L FEROIBIERR

CaTe -Joix)
File Edit Calculation Assessment Databases Help
= > | system || Q@ Data || By calculation /i | o&t |
| Project | |Summary | Plot | List |
Dt Phase Mapping for (Fe-Cr-C) #1
bt Phase Mapping for (Al-Ag) #7
i~ Hapong for (ALAd) 92 0 01483357 500 CUB_A13 FCC_AL
Dt Phase Mapping for (Al-Ag) #5 1 Frame  0.2006639 500 FCC_A1 CuB_A13
~{f Phase Mapping for (Al-Ag) #4 2 Frame 0.253753 500 HCP_A3 cuB_A13
Dt Phase Mapping for (Al-Ag) #3
Dt Phase Mapping for (Al-Ag) 2 3 Frame  0.3361984 500 CUB_A13 HCP_A3
- Mapping for (Al-Ag) #1 4  Frame 0.4076003 500 FCC_A1 HCP_A3
Phase for (Al-Ag)
5 Frame 09877631 500 HCP_A3 FCC_AL
6 Frame 1.02E-05 1234.929 LIQUID FCC_A1
7 Frame 1.02E-05 1234.929 FCC_A1 LIQUID
8  Frame 0.9999898 933.4516 LIQUID FCC_A1
9 Frame  0.9999898 933.4649 FCC_A1 LIQuUID

10 Normal  0.1918031 730.5838 CUB_A13,HCP_A3 FCC_AL
11 Normal  0.2225135 730.5838 HCP_A3,FCC_A1 CUB_A13
12 Normal  0.2344392 730.5838 FCC_A1,CUB_A13 HCP_A3
13 Normal  0.2304094 881.3989 FCC_A1,BCC_A2 HCP_A3
14 Normal  0.1934259 881.3989 BCC_A2,HCP_A3 FCC_A1
15 Normal  0.1637383 1051.224 BCC_A2,LIQUID FCC_AL
16 Normal  0.2079902 1051.224 LIQUID,FCC_A1 BCC_A2
17 Normal  0.2348992 881.3989 FOC_A1HCP_A3 BCC_A2
18 Normal  0.2786582 1003.181 HCP_A3,LIQUID BCC_A2
19 Normal  0.3276196 1003.181 LIQUID,BCC_A2 HCP_A3
20 Normal  0.4127951 840.0083 LIQUID,FCC_A1 HCP_A3
21 Normal  0.655704 840.0083 FOC_A1HCP_A3 LIQUID
22 Normal  0.3160166 1003.181 HCP_A3,8CC_A2 LIQUID
23 Normal  0.2311003 1051.224 BCC_A2,FCC_A1  LIQUID
24 Normal  0.7419002 840.0083 HCP_A3,LIQUID FCC_A1

’alculatlon Time: 1sec. El

1(0.28359,1378.4)

HEAN(CE2CTOAERROBENTRRENET .
FRIGIRERETEDBEDLIStRR TIN. A =1 —nD[Edit]-
[Select List]T. HIBERDFT—FRE. RRSTIEZEIRTEZET,

*EditA Z1—DIE—TFT—FFIYUYITR— RCOE—HRFE
IOT, DTS TVERY T bZ2RWTERT D2 EEalRET I,



V. JZEE

V-1.
V-2.
V-3.
V-4,
V-5.
V-6.
V-7.

—RPEETE SESGRTE

REEXETE

RAEMEX (Liquidus Projection)

#EE> =3 L —>3> (Solidification Simulation)
HrEAETE

Individual Phase Energy

KBRFRDAE
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V-1. —RPEETE SEkGTE

STEO—MHFIRGILATOEO T,

1) XZiEBHRITDTRDIBE EAVNDRNFET —IN—XDIER
2) Phase. Species Mi#EiR

3) FEERHORE

4) EEZET

5) #ERDISITRR. URBKER

Ble W CTUTFICERRUET .
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O EETEDFIR

>a—bAY -5 T)ILOUYVIITBET,
CaTCalch'tEcgh LE 9,

T — 1. [ system |FRY> T TS,
[Resuts 'm*mu-i

| (@ |
| Project

‘Summary |
I

- TRZERY DEENTRRSNE T,

File Condition Setting Utility

— XL

|E]Qmm|ﬁamu| Jrecro_ | [ close | 2- 753?%@*&0 IJ \\Jag_éo
o i‘,ii —‘i 167*7 8 9 10 11 12 13 275.16 17 "\;vabynls

:; : \i ‘;’ ‘T\T’ac‘@:: SHTERGE OicCes necen — — Y7 = ~
NaMgl . AsPTdA "‘d“““‘“““‘"”“"“ ° :5 L/ < (IE%*@(LE*&'EEX L/_CI/Q_

& Include Extra Componer

S e e B . | v o ZMUET, (RUIDEFAR—X)
Cs Ba ® Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn vMaxcarbon inorganics [2
Fr Ra (% Rf Db Sg Bh Hs Mt Ds Rg Ub | o cenreh

¥ LaCe Pr NdPmSm Eu Gd Tb Dy Ho Er Tm Yb Lu =

%% Ac Th Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr | Cear | | Load |

+ DB Name Notes

IdealGas.adb Ideal Gas speceis

pureLig.adb Pure liquids

PureSol.adb Pure solids

— T ITF7AILITITICZDTRESD

| BHOET Y IT7AILETDBERIFR

=NEI., EfFESnreEs—457J714)L
MNERERSNET ., #FHEERET(E. CaTCalc
— | | AT /Datad ALY (THEIMISNTLD

=T JrAI)LhBEEERENET. BIDBFRICH

BI7A)L, $relCEmuic 7 1ILIEE

. HTERULTTE0. )
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O EETEDFIR

T%?:::jméma::l| [Fecro | [ close | 3- %‘grd:;_ng’r)l/%L?Rg_éo

0 1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 | (| Spedfy by Files
¢ N < e
1 ce NN AN = c [l - e o o s
na vo IR~ 5! P 5 o o | e
kcasct VEBMERCo N Co Zn Ga Ge As Se Br Kr| I Include Extra Components
Sr Y 2Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe |Include Volume (if available)
Ba ® Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn v Maxcarboninorganics [2
.Rf Db SgBh Hs Mt Ds Rg Ub  ORtaceirch
¥ La Ce Pr NdPmSm Eu Gd Tb Dy Ho Er Tm Yb Lu  — =
Ac Th Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr | Clear |
+ B Name Notes

dealGas.adb Ideal Gas speceis

ureLig.adb Pure liquids

PureSol.adb Pure solids

- DB Namet#EDF v IRV IR EF TV
IBE [+ hERRSN, BIRSNZET,

Rb
Cs
Fr

s HANMERISGEL [TdealGas.ADB] % [a]
RISGBIRUTLSZELN,

4. [Load]/hRF>Z0VUY T D,

units (C, mol) |

BRUIET —F T 7 AIDFT — D &5RIHAH
ia-o

« XA EED"Summary”4s 7 (Ji#EIR
— UTeDBDIBHRNARRENE T,

Calcuiation Time: 15sec. !I

|

[Data]/N% > B
- - . ZZT[Datal R > &I Uy T B E5H
T — — AATET— 4 (EENEN“PhaseJ X K&

+ Phases Datagase Num [+ Speces L 2 " H * ”i— _—
[ — N Species*!U X N [CERRENET,
+ LQ Fe-Cr-0_Demo ) + Cro 200 20000
+ BCC_A2 FeCr0Demo 3 + co2 200 6000
+ FCC_AL Fe-Cr-0_Demo 3 + Cro3 200 6000

- Sl = *Pure Phase ({bZF=imiEkfyneEsg) (C

T B ™ o DU\TIE. PhaseU X MCIZEHE &RBED
IL—TEUTERRL. ERIDIE(ESpecies X

N7 N U

e *EE. BEEZESULEIDT. Pure Phase

| e DRI TAIL N TIEBIRICRESNE T,

unis (€, me) | 7|
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CaTCalc XE

File Condition Setting Utility
5 | @ pata | ff calculate FeCro

Feed/Activity Conditions

Add Feed

Liquidus

Solidification Simulation

Individual Phase Energies

Extra Conditions

Units (C, mol) |

Phase Species Uni
Fe(BCC_A2) Fe mol
Cr{BCC_A2) cr mol
0(Gas) 0 mol

t Value
] b

]
| ¥

Set Dafault Values

Calculate

0.1

0.1

Temperature (C)
1000

FETElrE (Bar
1.01325

| Transition Calc
dGHSV Calc

Fix Volume(Gas)

N

{0

| 5. [Calculation]/R& > =7,

- CalculationBIEA R RESNE T,

6. [Set Elements]/hNF > & Uw o
93
- BEEBENEBANENET.

7. “Equilibrium Calc"Z&:1EiR9 5,

* BE (X DEERET[Set Default Values|/h5 > %
R FHRENRETERHNERESNFIDOT. £
DABIE(C RDFEMRENMEFIT T,

8. [Value[lEZ A 119 B,

- —fR(CValuefB(C(3EE., BELU(F/S A5,
HDNIZENSORZEER (1+2x732&) « KT
(& [b] EWSHFRIIR/ISA—=FZANT DL
TEXI., CCTREMDKSICEHELET.

* J\SA—-HFELTX, Y, z, W, aD5DHFIAET]
BECY (KXFEH]) ., bldbalancedEKT.
FeedDREN 1 LRXDEIDICEBH TETESINDRE
BHDI\SA—=FTT (% CTEHtELIEWEGS
(F"b100"ZHENT L) &

* CNESDINSGA—FDENINZANT D E,
ST DIRERY TZANINSA—-FTUT7"(CH
IRUEIDT. TNSDE (BE) Z#AHNLTL
20N,

- [Unit]@F¥DORoUyoTHIRT S ROV

AIOZUXRSERUTTFSV, 128, EEE
EEZOHRICHDFET,

9. “Temperature” &“Pressure” D&
ZERTET Do

1 0. [Calculate] RF>TEITI Do
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O EETEDFIR

File Edit Option Calculabon Assessment Databases Help
~ | sysem | (@ oan | |fipfealoulatons | i Assessment | | © Bar

o —— - STERREEEKDED T

FexCry0 =4 0 mol fraction 0l =] =] o

© Fe-xCr-y0 #3

Fencryo #2 €r mol fraction 0.1
| Fe-xCry0 #1 P (bar) 1.01325
buf Fe-wCryC #4 DetaBose T 1000
figt Mn-scFe 22 (c)
\E Mrxre #1 FeCr0-Dema mol (atom) 0.1670518)
Dt AlN-x41203 =1 _
A Abiaigyan £7 Bement  Fe 2984323606
bt 1C8({0H)2-CO2 #3
A FexCry #3 Hement  €r 0.4013808
AF?—:ICr-OZ =1 Element o 0.5986161

FaCryC #2
B Cxcrgre 45 FeCro-Demo mol (atom) 08320481
A FexCryC 51 .
A& CxryFe #5 Element Fe 0.9604435
A CxCroyre #4
A CxCroyFe #3 Bement  Cr 0.03955654
A C-xCryFe #2 Hement 0O 1.3305116-08
fif Fe-0.1Cr-02 #1
fuf C-xCr-yFe 51

CroxFe-y0 #1 C_Potential  Fe K/mol 6273028
o ‘1:&:;;322 I C_Potentlal  Cr ky/mol -79.73138
bt 1ca(OM)2-co2 41 C_Potential O K/mol -392.0942
ft cO2-1c8C03 #1
B AlMgyZn 56
et Fe.c0.10r 22 Gitbs Energy G ] -57.36677
bt Crexnii-y #3 Enthalpy H 3] -2.170895
Dt PebexCr-si 22
B Crxtiby0 2 Calculation Time: Gsec. =
E CrexNi =1 DataFile: C:¥USERS¥SHOBURDOCUMENTS¥CATCALCYDATA¥ dealGas.adb

“<N-0 DataFle: C:4L OCUMENTSHCATCALCY +0-Demo.CDB
XCr203 #2 -
| _

;:Iit Option Calculation Assessment Databases Help ° X:l_w[optlon] (:5/_1_:7'-7):/5 -

{ | v Show Only Active Phases JMQ Assessment | b\‘@ D ig-o

L Show Element Fraction for Pure Phases

m Mass 0 mol fraction 0.1
ﬁ:‘ SublLattice Fe mol fraction 0.1
pha Show Molar Phase Energies P (bar) 1.01325
0O maol fraction 0.1
Cr mol fraction 0.1 =45 A2
sTEEM
P (bar) 1.01325
Phase DataBase T (C) 1000

rndum  FeCrO-Demo mol (atom) <« MHDO=
_-_- <— activity

* % Element 2.984323E-06
E Element cr 0.4013809 % Ei@ﬁﬁ%“é
“Is

Element o] 0.5986161
FCC_Al FeCrO-Demo mol (atom) 0.8320481
Element 0.9604435
Element Cr 0.03955654
Element Lo] 1.330511E-08'

C_Potential Fe kd/mol -62.73028 %;G i@{b?ﬂ_{j__ >:/ _\7) |/

C_Potential Cr k3/mol -79.73136
C_Potential © kJ/mol -392.0042

Gibbs Energy G K1 -07.36677 /ZF‘\‘%{Z'KO)GI bbSI*) lli_ 13 é: ° 'fﬂ
oy 4 2705 L. BREPEECDNT(E, B
e s BIDWIET —IN'T— I\~ e

Volume v L 0 Eiﬂf“ﬁ“%’é(ifﬁﬁd)ﬁd)ﬁj
density r g/cm3 0 (:Td: D ia_o

ErrorCode 0
Loop 33
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SN
\__
E)

*E@g%ﬂbi\%m@é =N GO ANON);

EILFRRICDONT

BENRETY.

AR IKRE : DFNBEETEERD TMole of moleculesRRNI'EA T,

« 5] : H2, 02, H20RRE

EETHEE. RFEALOTMol of atomsFRMEDONE T,

o 5] : BCccABRE

F LSV OEIALEYIT(E. Mole of formula unitsFRoxMENONE T,

o {5 : sic. SiO2RE

BEAR. RROIZE(E—AZ(CIEMol of atomsRRUNMEZ FH Ao

+  Si02-ARO3EBRDLTA MRE

I ESD, ST ERDOFTEIRERD—MREDH 2K REEL TMOol of atomsHiE

n¥9.

BIAARENSENR. ({LFEEHEMOFTYIEEN DO HE AW e—RRDILE
RISETE T, Mole of formula unitsFRRNEZIE CUIOINS, COm. SEFBNNET

g_o

ListZR7R C[Emol DX ZRZBAZEEL TV EI N, J3IFRR CIIABAHERODOT. HOZED

R TIHTEENNETT , HOZDK/\EMol of atoms. HBU\EMass (BEEFR

) THEIZONERVTULD.

BED

Options

Cutput Defaults
Show sublattice site-fractions

~ Show only active (stable) phases
Display-cutoff for small fractions if N=16 |1E-30

Use mol of atoms (gram-atoms) for all phases. Mote
that input is fixed to mol of formula units.

Display element fractions of pure phases

~ Use molality in agueous system
Show driving-force rather than activity
| Default number of digits to display values 7

Scheil Cooling Option

| Stop calculation if amount of the parent phase <1E-3

Appearance and Default Font in Plot

Appearance | Aqua Light Slate -
Font Name Size
Arial 12 Font
Text Editor

External Text Editor

C\Program Files\HidemaruyHidemaru.exe

Miscellaneous
Check Gibbs energy continuity when importing TDB files

¥| Energy shift for ordered phase (Only in PD calc) | sE-g

v Special check for 4-5plit-Sublattice phase model

Save redundant phase information
Logo at the top-right corner

+| Resize chart to display legend
Check for updates on start-up

+| Set time limit in one boundary calculation (sec) 30

ParaEquilibrium (Partial Equilibrium) Setting
Interstitial Fast Diffusing Elements

C, N OEH

Apply/Save Cancel
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F‘I‘ET(’:“M Eﬁtég utility ‘ e ‘ | ‘ & 1- ETE:E_ H%Eﬁ‘i?%o
Fee‘dlmiv\tv Conditions Def. Unit (mol) ||
i S U jr “Equilibrium Calc” (CFT VI AD TS
e o - | ' LR ITD (FEEE)
“Transition Calc” (CF TV INADTND
SetElements | | Add Feed Set Defaul Valves | f'l"elr;;oerature (C)f‘ _ t Eﬁ&%ﬁgj 5 (E%}%ET%T \ Eﬁ*gégskwg
'*) Equilibrium Calc _pressure (bar)—— 3_) o
() Phase Diagram ‘ 10132 ‘
e |2 [ValuelBEANT 3.
e coders + [Unit]OBAZ(E U X K DAERICH) D& X B]
o) s s s i | #TF. F. Def. UnitdS~NILESTILIU W
D3BDE—ECYDBRTEET,
l 3. “X", "Y'DEZ AN T D,
ccn &
(%[ @ous | boiaime | [rcr0 = | ; , o
Feed/Activity Conditions Def. Unit (mol) | 4. Tem peratu re @{E%ERE?% o
Phase Species Unit val ot
BCC_A2) Fe mol b
Cr(BCC_AZ cr mol x Y‘D.l _
w— - - YIHBME (start) . #€T1B (end) . RANGIE
(step) DIEICAAULET, XYID(E [AR—
]l ™ 13d>%] T9Y,
SetElements | | AddFeed . SetDefaultValues | ~Tomperatore
© EraliTim @2 fPr:?l:r:;bar * %41‘[%9‘7‘) l/g IJ W 0?% : t?%{ﬁ@tﬂ D
oo L BANTRETT. BU. —HRHI TR \BHI(E
';'Suhd\ﬁcat\on Simulation ‘%‘ Transition Calc — __C‘érﬂbiﬁjﬁg_c‘g_o
I;\ Extra Conditions | = ‘
Units (C, mol) | Set units from the pop-up menu. 6 i

5. “Pressure”z= A9 3.

- BERATILO )Y OT B ETEMUDYID
BIN0IEETY ., BU. Log(P)REEFAZD1—T
DHHRETETET,

6. [Calculate] RF> TEITIT D,

38



G ) e gt EE i —
7 = N\
S — - . PEEEORRNER
= 1y ZIN
~ |@ System ||@ Data |E,ﬁm\|°m | 1 ]D A o
summary | Piot | Lst
Fe-xCr-y0 P=1.01325bar, X=0.1, Y=0.1
CaTcalc
1 — Gas
— Liquid

8 — Liquid_#2
a E AIN-xAIZ03 #1 8 : ggg_ﬁ #2
& AxMg-yZn #7 —Bcc_Az
fud 1Ca{OH}2-C02 #3 = 7 Corundum
A FexCryC #3 = — FCC_AL

Faxcr-02 81 E — Spinel
A FexcryC #2 £ 5
B CoxtryFe 46 3 A
A\ FexcryC #1 E -
A CxCryFe 85 3
A CoxcryFe 4
A CxCrye #3 2
A CoxtryFe 52
b Fe-0.1Cr-02 #1 1
bat CxCroyre &1
T enren 1000 2000 3000
i 1C5{OH)2-C02 #2 Temperswre (C)
[t 1Ca(0H)2-COZ #1
b coz-1caco3 «1 Calculation Time: 20sec n
A Alxg-yZn #6 DataFile: C:¥L J¥DOCUMENTSYCATCALCY adb
ud Fe-C-0.1Cr #2 Dataile: C:¥USERS¥SHOBUVDOCUMENTSYCAT CAL CXESDATAVFECIO-D8mo.COB I
|(-35043,1.271) 1

* RNDFHHIREE(FIP31E SRR Z S0,

<Fix Volume(Gas)>

w

File Condition Setting Utility
| | @ Data | fd calculate | [Fecro | | close |

Feed/Activity Conditions Def. Unit (mol)

Phase Species Unit Value
= X|0.1
mol x Yol

mol ¥

-~ Temperature (C}

Set Elements J { Add Fead ‘ | Set Default Values ‘
o 3000 25 |

(» Equilibrium Calc e
- ‘ 1.01325 |
| phase Diagram e

() Liquidus Projection

|| Transition Calc

) Solidification Simulation

() Individual Phase Energies

Caleulate

[| Extra Conditions

Units (C, mol) |

£

HRIE—EDEEETERITIEDTY , Pressuret@hVolumelCE(LLET
IREDECA, HADKEDHZ2ERBLUTVWREISERUTZE,
$OT, COHIL—DEZEIHZABHERAHAFN TVEE A,

RAICROT. HAEDT—5%

FLAHAIAA T,
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GHLaERERE

[Data] IE/mE

E @] ORI
File_Condition_Setting_Utiity 1) Phase%%gj}l/o IJ \\Jgg_éo
s | @ pata | [ Calculate | [Fecro | [ cose |
+ Phases DataBase Num + Spedies THK)  T2(K)
Ga; IdealGas 9 + Cro3

298.15 4000

BCC_A2 FeCro-Demo 4 + | FeO3 208.15 | 4000

Corundum rO-Deme 5 + o 208.15 4000 . “ _
Fec ODemo 4 e 28815 4000 . <Property Calculation> @Eb\;ﬁz—\
Halits rO-Deme 4

SIGMA FeCro-Demo 2 én i g‘

Spinel FeCrO-Deme 32 °

Liquid FeCro-Deme s

Double dick Phase/Spacies to calculate properties individually.

pr— * Property Calculation BE T(E. EiE
RZE(C3 L TEIL Gibbs EnergydstE o,
IBE UAEERT > 2 v)LDt ThOs/IME
IREDSTENHEF T, B, Cos/IME

v T3, [Exec Split Check]Z#8E LidlIN

(£, HTEUJ=Site FractionZ#HfEE LT
e\ &/ ME (k) StEZIT\WEIT L. BE

Units (C, mol) | B 4

|Bcc_az |cem w = =
e TNIEEB TR OO EERLET.

Fe X P(bar) ’W
1 3 o b xps =
- 5 * —3E U CHEHDHEDGIbbs EnergyZ st

B9 3%B5a(d. [Calculation]EE®D
Individual phase energyst&tkiez= L\
e, ——— e ESCR

—Calculatien on the pt
(Chemical Potentials)/RT ==> Fe Cr O

|-10.8848248104892 -12.9587176463784 -18.52460773 | Clear || Paste value (v) |

Caleulate || Minimize
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GHLaERERE

File Condition Setting Utility

| | @ pata | fd calculate | [Fecro | [ cose |

+ Phases DataBase Num + Species TIK)  T2(K)

i e 02 0 s ey

+ BCC_AZ FeCrO-Demo 4 + Cro 200 20000

+ Corundum FeCrO-Demo 6 + Cro2 200 6000

+ FCC_AL FeCrO-Demo 4 + | CrO2 200 6000

+ Halite FeCrO-Demo 4 +| Fe 200 20000

+ SIGMA FeCrO-Demo 2 +| FeO 200 6000

+ Spinel FeCrO-Demo 32 + O 200 20000

+ Liquid FeCrO-Demo 5 + 02 200 20000
+ 03 200 6000

Double dlick Phase/Spedies to calculate properties individually.

Reaction Calculation

Units (¢, mol) |

e

‘Cr |Chr0m\um
ool e ——— T (C) [0
" bar) (1.01325
P r

Reference G 7/97 (=

Molar Weight 51.9961

density 0

e

2) SpecieszS IILIOUYIT B,

=1l

- B4 <Properties>
ENEY,

TEBEmNERR

3) &%= E L T Calculation” 7
HD2mIIwYWIT B,

- &Species DERIDG, H REDFTE R
TS5 ENTEET,

* DO ICHUT., —HEUTETEL
TEWBE(E. X1 —dD[Utility]-[List
Species]HMEFI T,

SCIES
File Edit Calculation Assessment Databases Help
- |2 system | [@patai|| bd calculation || Assessment | [ @ Ext |
Project | Summary | List |
!F Fe-xCr-y0 #5 cr IdealGas.adb
= zﬁgiﬁ i: T P (bar) G (KI/mol) H(ymol)  S(/molk) v (Umol) Cp Qi

© FexCry0 #2
JI= Fe-xCryo #1

fiud Fe-xCr-yC #4

fad Mnxre 52

{IF MnxFe #1

D AIN-xAI203 #1
A Al-xMg-yzn #7
[l 1Ca(OH)2-CO2 #3
A Fexcryc #3

L FexCr02 #1

A FexCryC £2

A CxCryFe #6

- FexCryC #1

A CxCryFe #5

A CxCryFe #4

£ CxCreyFe #3

A C-xCroyFe #2

[f Fe-0.1Cr-02 #1
fiaf C-xCr-yFe #1

L CrxFey0 #1

i CxFe#2

i 1Ca(OH)2-cO2 #2
finf 1Ca(0H)2-CO2 #1
fad CO2-1CaC03 #1
A NxMgyZn #6
fipf Fe-C-0.1Cr #2

1.01325

349.8738,

396.9603 172.3836 22.413%

203

- STERERORTR

Caleulation Time: 20sec.
DataFile: Ci¥USERS¥SHOBU¥DOCUMENTS¥CATCALCYDATA¥IdealGas.adb
DataFile: C:¥USERS¥SHOBU¥DOCUMENTS¥CATCALCXE¥DATA¥FeCrO-Demo.CDB

(16325,1.2613)
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@ETERMAFOEEEIR

STECEDHIEPRI DR

CEe

- )
Ul step Cok for (re-cr-0) 1

Colculabon Time: 15ac.

(SR
(EECEET

+ LQ

+ BCC_A2
+ FCC_A1
+ Corundum
+ HALITE
+ SPINEL

000, D0 s 5,
+ UQ Fe-Cr-0_Demo 9 co 200 | 20000
+ BCC_A2 Fe-Cr-0_Demo 3 cro2 00 6000
+ FCC_AL FeCr-0_Demo 3
Corundum Fe-Cr-0_Demo | 6
+ HALITE Fe-Cr-O_Demo 4
+ SPINEL. Fe-Cr-0_Demo | 32
Doudle
Reaction Caiculation
| ST |

1. [Data]/RY>&2 0w TF B,

- DataBENA R RSINET,

BIZ (L. <Phases>U X hD"Gas"%=i&IR
L. <Species>UX hS“Fe"DF T v
(+) &99 &, GasDH(CFerEZE/EL)

TEtEI 3. EVLWDSEBKKICIADET,

2. s%E#. [Calculation]/ha> %=
w93,

*“Calculation” 52 EEHEICEHFE T,
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OIREXETEDFIAE

* ZRE=ZTREAEFIEEFACTY ., =aROAEMZUT(CERRUET,

V-2. JRREXETE

>3—bAY c—EST)ILOUVITBET,
CaTCalch'icE LE T,

1. |2 system |RYZHTT D,

File Edit Calculation Databases Halmm
iﬂeslms Q_® system )3, pata || Buf Calculation || 55 Assessment | | @ Exic |

- <TEREFEIR> BERNKRRSNE T,

2. TRZEERIIVITD.

File Condition Setting Utiiity

S (e[ P —
1 2 (3 (4 |5 6 (7 8 |9 (10 {11 12 {13 (14 |15 |6 |17 ‘smb’ﬁlu

H E He

o EE=§"EEI.E.". % |~ Indlude Tonic Gas Species

v e [ O N e | LITER i e

K Ca Sc Ti v-Mn-ooNimznaeeAsSeBrKr ) Include Extra Components

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe | Indude Volume (if available)

Cs Ba * Hf To W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn (viMaxcarboninorganics |2

Fr Ra * Rf Db Sg Bh Hs Mt Ds Rg Ub | CTOR sty

E-LacePrNdeSmEquTbDyHoEmeYbLu

’E’:“emv UN:“:AmCmBkdEFdeNoLrEI Clear | \TI —_ .7_ gj /r)l/IlJv(L_%G)TE;:E%E@
i Spsionn BHEST—HIT71ILEZDIBHRNMNETR

PureLig.adb Pure liquids

e SNET.

Units (K, mol) | |

IRR—TA
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OEXETEDFIR

Fie_Condiion etting Utity 3. LZ\E@?—977’I’) L%E}Rjéo

|2 | @ oata | bef Calcuite | G | [ close |

0 1 2 3 4 5 6 7 8 9 (10 11 12 13 14 15 16 17 | [ Specify by Files

"----..--=---= 55 He

L . e e

Na Mg SIEPI S Ar i

K Ca scTi V-Mﬂ ancuzne.aceAaSearKr 8 Include Extra Components ° DB Name*ﬁo)a—‘l‘ygl—k“}gx%

Rb Sr Y 2r Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe ' Include Volume (if available) “ _ —
Co B 814 To W Re O I B AU g T BB B o A Rn v oxmbonmors 2 FIwVIITDE [+] BRRESNDZ
Frna.nfnbs;;ahn-mmugub-.--.-, Y Okt i

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

ETERLIZC EZMERUE T,

| Clear ‘
| 4. [LoadNF>Z2TVUWIT B,
. - XA EEO"Summary”s 7 (Ji#ER
T —— UTeDBDIEHRN T RENE T,
iR | o s
bl Phase Mapgieg for (Fe-Cr-C) #1 atabases: CHUSERSYDOCUMENTSYCATCALCYDATAYFeCTC_Demo.cdb. A ~
o s - CCC[Datal\F =0 Uw o935 &
EIR U ZDBOFHIEIRN R RENE T,
[Data]R4& >
T 3|
File Condition Setting Uity
|| @ oota | fefColeote | fece ] [ close |
L N i Ja‘.m: DotaBase N s mn(x)
— } B e ==

Double click Phase/Speces t calculate properties individually.

Reaction Calculation
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OEXETEDFIR

Fle Edt Calculation Assessment Databases Help
=3 -;.a-:awqm - =
| Project sm?\uﬁ:ulmﬁi

|1 Step Calc for (Fe-Cr-C) & System: FeCrC
A Step Cale for (Fe-creC) +
- Phase Mapping for (Fe OC) Databases: CHHUSERSYDOCUMENTS¥CATCAY 2C_Demo.cdo
Database-Info: Demo data for Fe-Cr-C system!
File Condition Setting Utility
I‘l @ Data lECa\cu\ateJ ‘FeCfC ‘ I Close J
Feed/Activity Conditions Def. Unit (mol)
| Phase Species Unit Value
| Set Elements | | Add Feed ‘ | Set Default Values Temperature (C}—
|0 3000 25 ‘
Equilibrium Cal e ——
| 1.01325 ‘
Phase Diagram:
TIquiaE ProfecT
- - - |¥| Transition Calc
' Solidification Simulation
() Individual Phase Energias
————— @ Fix Volume(Gas)
Caleulate
|| Extra Conditions
Units (C, mol) | B

File_Condition_Setting Utiity

@, pata gca\cu\ate FeCrC ‘ I Close ‘
y Conditior Def. Unit (mol)
Pha E Unit val
se pecies ni alue xpr
42 2 ol b
Cr(BCC_A2) cr mol [o1
C(GRAPHITE) c mol Y
swctamanis | | st | (N rerverre 0)
‘ 1000 ‘
(" Equilibrium Cale ~Pressure (bar)
‘ 1.01325 ‘

(= Phase Diagram
() Liquidus Projection
(_ solidification Simulation

() Individual Phase Energies

| Extra Conditions

Caleulate

units (C, mol) |

¥ Transition Calc

v [ Fix Volume(Gas)

Tﬁ 5. [Calculation]|/ N5 > &0 Uw T

Do

- CalculationBEAERRESNET,

* [Set Default Values]Z U\ T4
EZITDOREZRUET . [Set Elements]

/ [Add Feed]Z2fER 9 515 5(3P.48,49(C

EELUTULET,

*STEDFELE & U CTPhase Diagram
b\ Eéntb\é (G &%ﬁﬁmu

6. [Set Default Values]/he > %2
w923,

- EBRYAYIMENY Feed/Activity Condition
(CERESNET . = xR CIEHERITERKET
BERDET,

7. [Calculate] R > =TT B,

RERETENMREDFTT,
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sTEDFA

Summary | Plot | List

Databeses Help -
- |2 system | @ Do | b cokusavon || g Assessment | | @ ewe |

| MnxFe #1

bed Aini-xaizo3 #1
A Axvageyzn 47
bt 1Ca{OH)2-Co2 #3

A FexCryC #3
L Fextro2 $1
—dk FerxCryC #2

A CxcrpFe 46
b Feoxcryc o1

A CxCryFe #5
A CxryFe #4
A\ CxCryFe #3

A CxtryFe £2
~buf Fe-0.10r-02 #1
et C-xCryFe #1

1 Crofey0 #1
L CaFe #2

bef 1Ca(0HI2-CO2 22
~fud 1Ca{OH)2-CO2 $1
~fuf CO2-1C2003 #1

A Aloxtg-yzn =6
bt Fe-C-01Cr #2
bt Crxni-y0 #3

bid Mb-xCr-51 42
~f CrxiyD 22
bt Crxiii-y0 #1

bet NiG-xCr203 #2

Fe-xCr-yC T=1000C, P=1.01325bar
CalCalc
1

E ]

8

Mole fraction C
in

.2 A &
Mole fraction Cr

Calculation Time: 4sec.
DataFil: C:¥USERSHSHOBUVDOCUMENTSHCATCALCVDATAVFECTC_Demo.cib

1(-0.58015,1.1435)

- ERABEBRRINET.

RR—= KD

& STEXMZZEETD (P48)

® SOl —a iERARETD
(P.51)

& [Data]E@E(CDULT (P.53)
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& FeedDERTE(CIE 3 DDA ENHDET,
1. [Set Elements]/RY > ZFES 5%
2. [Add Feed]/RF > Z{EDS 5L

3. DataBIHI CHEET DHE
1. [Set Elements]Zz{#E > A%

CaTCale XE

File Condition Setting Utility
% | @ Data | fuf Calculate FeCrc

Feed/Activity Conditions

Close:

Def. Unit (mol)
Phase

Species Unit Value
Fe(BCC_A2) Fe mol
Cr(BCC_A2) cr mol
C(GRAPHITE) c mol

Set Elements Add Feed

1000

1.01325
* Phase Diagram

Liquidus Projection
Solidification Simulation

Individual Phase Energies

Calculate
Extra Conditiens

units (C, mol)

Set Default Values @,ﬂturg ©

Pressure (bar)

+ Transition Calc

Y

CaTCale XE

X

File Condition Setting Utility
% | @ Data | fuf Calculate FeCrc

Feed/Activity Conditions

Close:

Def. Unit (mol)

Phase Species Unit value

Set Elements Add Feed Set Default Values

Equilibrium Calc

1000
B Pressure (bar)

ressu
1.01325

* Phase Diagram

Liquidus Projection

Solidification Simulation

Individual Phase Energies

Calculate
Extra Conditions

units (C, mol)

Temperature (C)

/! Transition Calc

CaTCale XE

File Condition Setting Utility
5 | @ pata | fd calculate

Feed/Activity Conditions

Def. Unit (mol)
Phase Species Unit Value
mol
C(GRAPHITE) ‘

Cr(BCC_A2)

Fe(BCC_A2)

Fe(BCC_A2)

Cr(BCC_A2)

| C(GRAPHITE)

Materials @
Set Elements -

Set Default Values

1000

Equilibrium Calc

pressure (bar)

ressu
1.01325

! Transition Calc

Calculate
Extra Conditions

Units (C, mol) | Open the right-mouse-button popup menu,

Temperature (C)

@ [Set Elements]/RF >z 0w IT

o

- [Feed / Activity Conditions](CtZ%E4R
REDITHRNRESNE T,

@ ValuelE(IFETANT B, CDi5
6. bx,yZHWBDZ ENEEFET,

2. [Add Feed]ZEX (L. EEDHEMRDEDZFeedE T D ENEHRET,

@ [Add Feed|RF>Z= 0w IT B,

- [Feed / Activity Conditions](c—
TATIESNZE T . Phasez"---"MDFX

(C9 B &Species|AER DM ZF AL
THREITDZENHEFET,

@ [Phase]zoUwodd5E. URX B

MHEEITDTZOHFNSEIRT DS

BHEET,

x (GF) SESHERYID [Materiall (CD
WT &R,
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3. [Data]EHE CFeedZi&iR9 B,

.mhﬂ:d:x(

File Condition Setting Utility

% | @ pata |

+ Phases

+ Liquid

+ BCCA2
+ FCC_AL
+ HCP_A3
+ SIGMA

+ Graphite
+ Cementite
+ M23C6

+ M7C3

M3C2

¥

[hg calculate
DataBase
FeCrC_Demo
FeCrC_Demo

FeCrC_Def
FeCrC_Def
FeCrC_Demo
F

| | close
+ Species TIK)  T2(K)
cr 20815 6000
Fe 298.15 6000
cacr 298.15 6000
+ C3Fe 20815 &onn
d Species (Reactants)

Double diick Phase/Species to calculate properties individually.

Reaction Calculation

Units (C, mol) | Open the right-mouse-button popup menu.

i carcale xe

File Condition Setting Utility

% | Q pata

| + Phases

+ Liquid

+ BCC_A2

+ FCC_AL

+ HCP_A3

+ SIGMA

+ Graphite

+ Cementite

+ M23C6

+ M7C3

+ M3C2

Bt Calculate

DataBase

FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo
FeCrC_Demo

FeCrC

Num

FOFNIe

NoalN -~

1

+ Species
|+ Cre3

Close

TUK)  T2AK)
208.15 6000
208.15 6000

Feed Species for Calculation

Double dick Phase/Species to calculate properties individually.

Reaction Calculation

Units (C, mol) |Open the right-mouse-button popup menu.

ile
> e Cr Close
e Def. Unit (mol)
Phase Species Unit Value
BCC_A2 FeC3 mol
Cementit: Fe3C mol
Set Elements Add Feed Set Default Values

Equilibrium Calc

! Phase Diagram

Liquidus Projection

Solidification Simulation

Individual Phas:

Extra Condition:

units (c, mol)

= Enargies

Calculate

Temperature (C)
1000

Pressure (bar)
1.01325

! Transition Calc

@ Datal#E CFeed & L=\ \Speciesht
EFNDPhaseZ#EIRU. R(CSpecies
DU SHIB5ZDSpecies®iES, X
ARG OV OTENDRY
77w J X1 —TTFeed Species(CE&TE
LUEI, FeedlTFHRETEDDIESpecies
EHY)EPhaseH T,

Q@:E&TE UJzFeed(ZCalculateBEIE D
Feed/Activity#8(CE&ENFE I N
Data Bl CEMERTEBLSICERD
EDCURRERTRENET (CDUX
NS OHIBRIFHRFEHZADT.
CalculationBE TITUL\ET)

QCalculateEH (C D EFeedNERTES
NTWEY., COREIIRIGEIEZDT
SAIINE-ZRENMEBREITETE
EHEFITY,

SEDHDGE

RO IHETE @ [Data]EmFI

- EERIRRER] : [Set Elements]

- TSV ORRIREER] : [Add Feed]
TFEAN. BUL (E[Data]EmEm#I A
BEE3A. HHAENDEERIEETI,
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Feeds&EDHI PR

caTcale

T o ©Clear/hy > TEHE
FeedfActivity Conditions Default Unit: mal (formula) @ IJ X l\O)ﬁU B}%;(j%o)llfj_'t“\ Ctrlq—-— +
o) o e ——— X NOREDOVUYOTHIBRENE T, HD
° . ; ; vlot = [ — ) o
ol : s B ) WEERID K S (CHRRT > DRy T77wy
— — == | Jw
?XTJ TEQZEi(O{J???
| — — 'fME(gJ:'D—C(;/—r\“JjJ W ITHhH RS
Set Elements Add Fee Clear Fee Set Default Values AT X
C) i — ENHDET, ZDHEEMDAEZS
Equilibrium Calc = Y
AL <IZELY) o
Liquidus Projection
Solidification Simulation I Trensifon Cale
Individual Phase Energies
Extra Conditions e
units (C, mal) | Open the right-mouse-button popup menu.

FeedDFEEEETDEERER
Feed(CERETE DA I T ERDHIDL SRRHIRN DD F T

DSi02 OK
@2Si02 OK
32*Si02 No
@2(Si02) No
®)(Si02)2 OK
©2Si02*3AI1203 OK

* — i [CRENEIEINTRNDDIHE. TDIEIINTEINZED (HMIFIERE U TR
DNFET. BB, FFFIREGE. FIRITEEMORMEFBZXR T DIEHRIETT,

F1z=. FeedDUnitd®mollIEICmole of formula unitsOEKRTH D EITEFR
LTTFEL. sTEEOENICDULTIE, Preference®:&iE TCmole of atoms &1Z
HE(CRETEEFI., ASIDFeedTHMole of atomszAHLVZLMEE(F. FEIC
ElementsZzFfI|HENB3ERBWLWTU &L D,
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oFeedE UTEFERT 2 v LA R DEZIEEIT D EBHEKFTT

IKIEDOKRSTHRELT, BERDE (0.21bar) ZIBEUETERERATONEIOT, BEIC
RETERLSNEH2ETRLTVET . TI4) MDvaluefBEL TR DEEZR I EENS
log(0.21)=-0.6777807HEXTEENF T, NI (ER DD EMBEICEEBIEETY,

File Condition Setting Uity
| @ pata | [d caleulation| |0 Fe cr Close

Feed/Activity Conditions Default Unit: mol (formula)

Phase Species Uit Value M
- Fe203 mol b
Crz03 mal x

mal

Material \

P02} in atmosphere

Gas
Cr{BCC_AZ)
Fe(BCC_A2)

0(1/2 02 Gas) e
Set Elements Add Feed

Clear Feed Set Default Values Temperature (O

0 3000

Equilibrium Calc
Pressure (bar)

sure (
©) Phase Diagram 101325

Liquidus Projection

| Transition Calc
Solidification Simulation

Individual Phase Energies

Calculate Fix Volume(Gas)
Extra Conditions

Units (€, mol)  Open the right-mouse-button popup menu

PSR EE EBRCHIEIT 2155, C02-CO. H20-H272 EOHRAELEZHIEITS. L\hidD
EEPREASINENBVSNZCENHDET , COIGEEFEERED T (LRE(IKTFLTEILL
FIMN, TOLOREMAT CstEZITOD(CVirtual_GaszFHRULTVWET, HIX(E
P(CO2)/P(CO)LtEEHIEIT2IBE. TRIDLSICLUTEERD E2BIIEMNIICHIEHTEET . S
ECAFILTFICHIBEENEI N, Unitb U TIXloglo(P)ZIEU . CO2-CODH AELEDFTEL
ZValue TH X TIZEW, BB KA TEEERDEDHEERBLTVWEIN, IRZFE(CIELRK
ROIEFERT IV ERESNEIOT, ZRBENMCETZRREHEN DD, S EENNETY,

File Condition Setting Utility
# | @ pata | [ calculation| [0 Fe cr Close

Feed/Activity Conditions Default Unit: mol (formula)

Phase Species Unit Value

) ]
Fe203 mol b
cr203 mol
{Virtval Gas coz/co. 1% o mol
P(02)in atmosphere [+
Gas
Cr(BCC_A2)

Fe(BCC_A2)

| 0(1/2 02 Gas)
Virtual. as.CR2/60
Virtual Gas H20/H2

Add Feed Clear Feed Set Default Values Temperature (C)

0 3000

Pre: (bar}

ssure (¢
* Phase Diagram 1.01325

Liquicus Projection

Equilibrium Calc

| Transition Calc
Solidification Simulation

Indivicual Phase Energies

e Fixx Volume(Gas)

Exira Conditions

Units (C, mol)  Open the right-mouse-button popup menu
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QTERMTZEE I D (FeedDIRIE : BEZRDE)

TDMBDHZADFEIBTER. MDD DSERIETEDIHZ S, BIEDI T —FEEZF|
B935%12BWT. %H 93D ZFeed(TIEV, Feed/Activity ConditionsDUnit5!l
ZIWWIL CEEIREZEA THRIEL TUZEW,

File Condition Setting Utiity

@ | @ pata |[d calculation| -3 cell Reactor | [cOca [ close |

Feed/Activity Conditions Defautt Unit: mol formula)
Phase Species Unit Value
x|-300

caco3 mol 1
Gas oz (loalopy ~ x

mol

q

l0a10f)

RTIn(P)

Set Elements ] I Add Feed H Clear Feed l [ Set Defautt Values ]

Temperature (C)
[0 2000
) Equilibrium Calc

+) Phase Diagram 101325

) Liquidus Projection

) Solidification Simulation

() Individual Phase Energies

|| Extra Conditions

I Fix Volume(@as)

|lunits (€, mol) | set units from the pop-up menu. -




COZiREY D

CIEE]

ﬁuhm pemssmert mwiﬁﬁegﬁwm | @ Dats | [ Caeulation | iy Assessment | | @ Bxt D-I— %:t¥0>“t H/b\.l—.E % H/b\ b Tn
Threen - TWBEE(Z. CaTCalchDRDirs Hxe
curcas Fe-xCr-yC T=1000C, P=1.01325bar L/ T < 7:— éb \o Td\asplotpﬁij t x :E.DEijOD
EREBETETET,

e Fe-xcryo #1
b FexCryC #4
d Mio-xFe #2
| E MnexFe 1
- AN-xARO3 #1
&\ Alxmgyzn 7
[ 1Ca(0H)2-C02 43
A Fex0ryC 23
Fextr02 #1
& FextryC 22
A CxCr-yFe #6
B Fe-xCryC £1
& CxCreyFe =5
B CxCryFe 44

Mole fraction C

A CxCr-yFe £3
A, CxCryFe 42
e Fe-0.1Cr-02 #1

. Cxcr-yFe 1

[l 1Ca(0H)2-002 #2
d 1Ca(ok)2-002 #1
fut cO2-1€ac03 #1
& AlxigyIn 26 2 4 6 8 1
I Fe-C-01Cr #2 Mole fraction Cr

Calculation Time: 4sec.
{ad Croxni-y0 #1 DataFile: C:¥USERS¥SHOBUYDOCUMENT S¥CATCALC¥DATA¥FeCrC_Demo.adb I
et N0-xCr203 42

(-0.77342,1.1435)

e W EMEECSAIL (1BR) EDBIBE

v |® system | |@ Data || [ Caloulation || by Assessment | | @ Bxit |
Summary | Piot | List

e Fe-xCr-yC T=1000C, P=1.01325bar *H% %17_" (/j-j—:(/ \%EiEJZODJ: (:VTX%E?&

A CoxCreyre 82
- figd Fe-0.1Cr-02 #1
e CxCr-yFe #1
| E Crafey0 £1
Lcare sz
-fied 1Ca(0H)2-CO2 %2

1 Sy

. [CtrI]+ N D RENT =TIV I ULERT,
vy : gL, TOEBOBEENERRESNET,
v s
Bl =

3

2

1

BCC_A24M23C6
bed 1Ca(OH)2-COZ #1
fied 002102003 #1
A AxkgyZn =6 2 4 6 8 1
E Fe-C-0.1Cr 42 Mole fraction Cr

CrANIY0 #3
bed NoxCr-5i 42

bt Criy0 %2 Calculzton E

Pt Oreniiyo #1 DataFile: C: VUSERSVSHOEUFDOCUMENTS“CATCALCVDATA*FEC{C Demo.cdd
bt NOxcr203 02 -

(-0.084675,0.88364)

== Tie LineZRRUEZEWEE

File Edit Calculation Assessment Databases Help
[ v |8 system ||Q Data || ff Cakcuiation || Assessment | | @ Exit
Sale Summary | Piok | List

T ERAEKD[AXIS]|FI T =ERUET,

CaICalc

; “Tie Line"[CF T v IEAND ERD LK
r S (CRETEREINET.
E X YORREEE L NMES

“X-AXis"¥"Y-Axis"DIEEZEE
oG sl ) S [Apply]/‘l'\’S’/%':U w2 L/_CQE LET,

Gibbs Triangle. Calaulation Time: E

DataFile: C: iuSERSlSNOBUVDO(\JMENTS%CATCAL()’DATAVFEQC Demo.cdb

|(-0.41625,0.46296)

Tie-Line - - 79 32MHDMEMZER I REEA TIHIEIR.
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£HIFR

Fe-xCr-yC T=1000C, P=1.01325bar

CaTCalc

1
i //\
.8 Label » ddlah
A > Cgear abels>
7 Edit Chart Add Position
&) Add T-Label
c .6 Manual | Scan
2 Add Text
k3] Point Calculation -
© .5 [
=
£
EG 4 Contour Linei,,rmw |5
2 TC_AL+M
. BCC_A2+M23C6
.2 4 6 8

Mole fraction Cr

BERHIBR

Fe-xCr-yC T=1000C, P=1.01325bar

CaTCalc

Mole fraction C

e R ¥ R S ¥, EY - N T T T S

Rotate

/
,
p _A2+M23C6
4

. .6 .8
Mole fraction Cr

BBEEDOSNIL (HH48) ZHIIRT BIES

DHIR : ST LETHOVUYITDE
RV TPV ITIA 3 —HER
=NZE 9, "Label-Clear Labels”
([CCRHIBRUE T,

xJS5J FTHEIOVYYITRREND
Ny T 7w T AZ 1 —dD "Edit Chart”
ZED ESSICHMRIRENTIRET I .

ZIRHEIBR : BIBRLIEVVESARILO ETH
DI IFTBERYT VT
A Za1—MHFEIT DT Delete”
ZEIRUEY,

* B34 > OFHIRE S > DA T IV )% S 22 ETIRNBiREMRY
DAEBENT SV, Tz EINVEIRETIIINIUI I B THRENY I AN
&9,
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@RFRRZERFEE T D

H -

Il A BA R-TLFIR

E7 - & || =B7-273.15

4 A | B | C

1 [x{Al203) T(K) X(Al203) T(C)

2 | 0.028852 2633.31 0.028853 2360.16
3 | 0.053753 2389.27 0.053753 2116.12
4 | 0.08 2249 0.08 1975.85
57

6 | 0.06579 2227.92 0.06579  1954.77
7 | 282602 2128.83 0.0282| 1855.68)
8 | 0.015038 1971.74 0.015038 1698.59
9 | 0.003759 1777.43 0.003759 1504.28
10 |

11 | 0.06015 2972.31 0.06015 2699.16
12 | 0.140977 2727.99 0.140977 2454.84
13 | 0.317669 2249 0.317669 1975.85
14 | 0.317669 2249 0.317669 1975.85
15 | 0.370301 2317.64 0.370301 2044.49
16 0.5 2378 0.5 2104.85

File Edit| Calculation Assessment Databases Help
A Copy to Clipboard as Bitmap
Froje Copy to Clipboard as Metafile

Font

Line
Back Color

lud Ce02-2G40L5 #4
I Co02-%G401.5 #3
but Ce0z-¥GdoLs 72
lud Ce02G401.5 #1
b Ce02-xCd203 #3
bt Ce02-464203 #2

bt Zro2-xv2sios #1
bt Fat-Fs0

1
bt Fexty0 #3
bt Fe-stiy0 02
bt Fey0 #1

Temperature (K)

Piot | Lst

v

& MgO-xAI203 P=1.01325bar
2200

2000

1800

1600

1400

1200

1000

800

600

400

-2 4 .6 8

Mole fraction AI203

Calcubation Time: 12sec.
DataFile: C:¥USERSY SHOBUY DOCUMENT S¥ CATCALCNEV DATANMGO.CDB

’

(-0.22887,3823.7)

Calc

File Edit Calculation Assessment Databases Help
~ & Sysem | |@ Data | [igf Caleulation | g Assessmer O Exit

s
Projed  Mds  Scale
1ce0 2102 45
1Est12002 #1
1G02r02 74
16202102 #3

1Cs0-2r02-102 2

1Ga0-zr02-102 21
Co0-2102-102 93

e Ca0-2002-102 #2

by ce0zudors 75
b Ce0226401.5

bt ce0zcdo15 £3
by ce0z-45d01.5 F2
b Co02-45d01.5 #1
b ce0zx6d203 #3
bl Ce02 xGe203 #2
b Ce203-u60203 #1
b Ce0z-36d203 #1

2o
e Fetre £1

Kl i

Summory Fiot | List

Temperatire (C)

CaTCale

3000
2800
2600

Color | IR, hd %
Rl

2400
2200
2000
1800
1600
1400
1200
1000
800
600
400
200

2 4

6 8

Mole fraction AI203

Cakculation Time: Jsec.

DetaFile:
AL2DI¥YH203-5I02-AIZ03,CD8

Optimization CYGSNA -10000 107040, 277206; 10000 Nt

(-0.22443,3630.3)

HERRICERT — 5 ZBIMEETS 375
(N W 3

ERT—FEXYT—FELTOYUYITR—
RCRFELET . F1 MUTEZSHTO
E—-UTLZEV, BEDOHEARE, X
T—ILISERULTLES W,

* ZDITCT —FZII—TDIFUET,

N—HD—DBEFIIN-TZECEEEERES
nxd,

X Z 1 —®d[Edit]-[Plot External Data]T
S-S0y fUET.

N—N—ORE : N—h—%=5TNIV)% I BER
EIANHIRLET

HIBR : Y—h—23&RL. AXZ1—DDelete-
SeriesZ{EFALE T,
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@YLsRVEEE (Datal®im)

SystemiBIH TEIR LTZT —F DFlN ENENRRENFT T,

File Condition_Setting_Utiity
| 2 (@ pata |2 Calculate | | | close |

TI(K)  T2(K)

+ BCC_A2 298.15 6000
+ FCC_A1
+ HCP_A3
+ SIGMA
+ Graphite FeCrC_Demo
+ Cementite FeCrC_Demo
+ M23C6 FeCrC_Demo
+ M7C3 FeCrC_Demo

+ M3C2 FeCrC_Demo

N BN RN R R B

Double click Phase/Species to calculate properties individually.

Reaction Calculation

Phase: #HDU X bk
Species: EIREN TV DHEHZEHR T DIELFEDU R b

Reaction Calculation: It RISsTEZ1TS/RIL
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@iLsRbgEE (BRI ITETE)

File Condition Setting Utility

@ | @ pata | fd Calculate | [Fecrc Close |

|+ Phases  DataBase Num ’l,"’s;qé T mK T2
JLiguid, FECIC. Deme: ey 3. &6 i226:15,,,6000,

+ BCC_A2 FeCrC_Demo 4 + Cr 298.15 6000

+ FCC_AL FeCrC_Demo 4 + Fe 208.15 | 6000

+ HCP_A3 FeCrC_Demo 4

+ SIGMA FeCrC_Demo 2

+ Graphite FeCrC_Demo 1

+ Cementite FeCrC_Demo 2

+ M23Cs FeCrC_Demo 4

+ M7C3 FeCrC_Demo 2

+ M3C2 FeCrC_Demo 1

Double click Phase/Species to calculate properties individually.
GHHHHIN-

units (K, mol) | P

. 4

(%)
File Condition Setting Utility
| # | @ pata | [ caloulate | [Fecrc | [ close |
+ Phases DataBase Num [+ Species TIK)  T2AK)
+ Liquid FeCrC_Demo 3 + Cr2aFes 298.15 6000
+ BCC_AZ FeCrC_Demo 4 + CréFe2s 29815 6000 |
+ FCC_AL FeCrC_Demo 3 Add to reactant list
+ HCP_A3 FeCrC_Demo 4 \_mmma—
|+ SIGMA FeCrC_Demo 2
+ Graphite FeCrC_Demo 1
+ Cementite FeCrc_Demo 2
+ M2306 FeCrC_Demo 4
+ M7C3 FeCrC_Demo 2
+ M3C2 FeCrC_Demo 1
| Phase Species mole
Balance Reaction
Reactants [ gee an cr 1 {wecicosscocrons|
Bcc_a e 132 ~Temperature (€)

‘ 0 2000 100 ‘

pressure (bar)
Products | grgma CraFe2s 14 ‘ |1.01325 ‘

| catowate | | ciose |
- 4

Units (€, mol) | CréFe26

Reaction: Cr(BCC_A2)+13/2°Te(BCC_AZ) ==> 1/47Crare26(SIGMA) for P~1.01325bar
o

500 1000 1590 2000
Temperatse (€}

[Reaction Calculation]DB#

RItHD) & &Rz TE U T BRI DB FE R IED
STEZITSHBEDTY,

* 2 CORIGZERE UIEE2ANIRIGIE
CalculationBEHDFEEFTE TITD 2 &EITFE
BULTLEELY,

RISH) &4 RD(E. [Reaction Calculation]
R =IUTZE T, Species' X hDRw
TPV IAZ1—THRELET,

[Balance Reaction]Z#9 & RGN = HED
TINSRESEDZENERFET,

mE. ENEHRELU CRISETEZRIELEY .

ERIEGETE CIEIRTER RSN, —=E5tE
T(IListTERRSNFE T, 2B, RISETED
EREIEMRFENFLADOTERELTLZ
W\, MBTHNIEAZ21—D[Edit] T3
E-—UTFEHTHEEFLTTE0N,
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ZnRk. ZaRORERESTE EEROBET. RT2IvI)ILHEBERTEFET.

CaTCalc XE

X

H
Li Be
Na Mg
K Ca
Rb Sr

/\DB

Cs Ba *
Fr Ra **

File Condition Setting Utility

% | @ Data

Pt Calculate

Sc Ti v Quegmn gl Co Ni Cu Zn
Y Zr Nb Mo Tc Ru Rh Pd Ag Cd
Hf Ta W Re Os Ir Pt Au Hg
RF Db Sg Bh Hs Mt Ds Rg Ub

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1§ 17

E He
B c NIEIF ne
A Si P S C A

Ga Ge As Se Br Kr
In Sn Sb Te I Xe
Tl Pb B

* La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
** Ac Th Pa U Np Pu Am Cm Bk Cf

Es Fm Md No Lr

Close
Specify by Files
Include Ionic Gas Species

Include Aqueous Phase

Include Velume (if available)

Po At Rn (v Max carbon in organics |2

OR search

Clear

Fe-Cr-0 system taken from R, Luoma, PhD Thesis, Helsinki Uni,, 2002, ISBN 951-6

Units (C,

Name Notes
! + |FeCro-Demo.CDB
wdaamas.adb Ideal Gas specsis
PureLiq.adb pure liquids
PureSol.adb Pure solids

mal)

CaTCalc XE

File Condition Setting Utility

5 | @ pata | [igd calculate

Faed/Activity Conditions
Phase Species
Fe(BCC_A2) Fe

Cr(BCC_A2) Cr.
=5 @

Set Elements Add Feed

Equilibrium Calc

* Phase Diagram

Liquidus Projection

Units (C,

Solidification Simulation

Individual Phase Energies

Extra Conditiens

mol) | Set units from the pop-up menu.

Def. Unit (mol)

Walue

Fix Volume(Gas)

=
Set Default values

Closa

Temperature (C)
0 2500

Pressure (bar)
1.01325

| Transition Calc

| 1. SystemiEE CFe, Cr, O Zi#IRT B,

« CCClIFeCrO_Demo.cdb&
IdealGas.adb%iEiR9 B,

2. [LoadNF>Z2oUWwIT B,
BAFT—IEFFAFET.

- CalculationBE CstBRM4EHTELE I,

3 . stEfE$E(IPhase Diagram

4. [Set Default Values]Zz2o ' Uw o

T IAIMEZUATOBED (CEELET,
“Phase”"®M0O (Gas) &NXIRXIUvoOLTT
IO UR MeRRESE"Gas"Z#EIRUE
9, [BEFRIC"Species"H"02" & ERULET,
B#%(C"Unit"&"log10(P)” (DERTE) (CZE
BEUFET,

- Fe&CrdValuez ZN<ENb&0.1(C,
O2ValueZzx x (CEREULFE Y.
CGREEXMEEROISICIBELEI,

5. [Calculate]Z=oUw o
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it Datovases I

Er— HERRNERENET.

Fe 0.1Cr 02 P=1.01325bar

RERES(CK > CHECHKRBMMINDE
I EDFFULESBHFELIES0,

*x LXK TIE. CntlIF—+AE£OUW DT
HZBDSAN) ST ZEIT DO TLET,

(43562388.53)

xE CDHE. [b=1-yl T, DFD. FEEENTECTHRELT
EEXDO2D(IBE:bICEFENFEA

* INT> S VR DOAZ EREIEC DT

1Ni-0.015-H2-02 T=20C, P=1.01325bar * 5/\‘) b{d‘ Lj-t“ U n Sta ble"fD Error tﬁ/__l_? é
et NBBPNMHETLKDZERNHDFET ., 2015
' BT EEETE CTERZHER LU TR0,

- EETIE. BlEUTHRRISA D I F 85t
BZITOIERZRUTVET,

- Phase activityz®R~r9 D &, HEN1Z
B2 DENHDZ é:b“bb\ NEI. DEOD.
TDERMHTITFEIRRE(LZER TETE Ao

log10(P_H2_Gas)

-80 -60 -40 -20
log10(P_02_Gas)

CaTCakNE Registered User: K. Shobu

s o x
File Edit Calculation Assessment Databases Help 7—\ N E;‘ Y 4 I
¥b203-A03-S102 =| [# System | (@ Data | by Calculation | [isg. Assessment | [ @ Exit | * /K v X Ine
Project | AxIS | Scale Summary | Flot | List XY v I
A TINIOUwIULT
T(C) 20 J
P (bor) L0132 1Ni-0.015-H2-02 T=20C, P=1.0, B
L e RSN SEditor Tl
s e i%/ S Itor
i log10(P_H2_Gas) S ‘00E+20 t Gas N
T = 1.00E+00 Y- H200) %D\Db\ D as a—
it : 1 00E-20] — H202(1) [
YA = — H2504()
1.00E-60 Ni3S2(1)
1.00E-80 Nis(l)
# 1.00E-100 Nis2(1)
g — s
£ 1.00E-120 — H282(1)
G < 1.00-140 HE6065(1)
B Logo @ 1.00E-160 — HBO75(D)
£ HL008S(I)
LL:ﬁZZ(\) 1.00E-180 H15010.55(1)
@ H202(1) 1.00E-200 — H4055(1)
ﬁHZSWU) 1.00E-220 S03(1)
() — Nio(l
B nias2(l) 1.00E-240 szcg()s)
LL:::‘:(;()\) 1.00€-260 — Ni(s)
@sm 1.00E-280 — Ni3S2(s)
ﬁ:;ﬂs)ﬁ) 1.00E-300 — Ni3S4(s)
EHB07S(1) -80 -60 -40 220 — Nis(s)
@ H10085(1) logl0(P_H2_Gas) — Nis2(s)
#H15010.55()
[#H4055(1)
ﬁiﬂ;) Calculation Time: Osec.
8 H20(5) DataFile: C:¥DOCYDELPHI¥ THERMODYNAMICS ¥ DATAENCODERY DATAYRICT-Fure.ADB 58
@ni(s)
s
(-106.19,6.1183E73)




® TO-Linezt&

-EE (FE GO BN E UGibbsTRILF—ZHBIDRETIN, JILF>H

1 NERBIREDEILERR TEE(CIADET,

File Edit Calculation it D Help
[noox ~| @ system | @ pata ||[fyd Colculation | i Assessment | | @ Exit |

Project fxis  Scale
Juf Zro2-xv203 #1
i Fe-xCr-0.005C #1
Jind Fe-xCr-0.03C #1
Bl Fe-xCr-0.001C #1 CaTCale
el U-xF 2175 3000
B Fe-0.18Cr-xC-0.08Ni #1
- 125102 #1

L7 12(si02)1 #1 2500
- KCl-xNaCl-ymMgCl2 #1
Bl U-xF 2174

Yl CrF #26

Juf U-xFe 27

Bt Ui #5

Jud U0 #33

Jul CrF #21

Bt NixF #5

Jind FexF #17

Bt U-x0 #31

St Nix0 #3

Jind Crx0 23 5004

Summary | Plot | List

Zr02-xY203 P=1.01325bar

2000 C_RE203

FLUORITE

Temperature (C)
-
v
o
(=]

C_RE203+ZR3RE4012

.5 1
Mole fraction Y203

Jut Feo-xcrao3 #3
Jind FeO-xCr203 #4

Fe0-xCr203 #3
gexr‘ !

Calculation Time: 30sec.
DataFile: C:¥DOCY¥DELPHEETHERMODYNAMICS¥ DATAENCODER¥ DATA¥RICT-TBC.CDB

(0.83504,3800.6)

File Edit Calculation

D: Help
[noox ~| @ system | @ pata ||[fyd Colculation | i Assessment | | @ Exit |

Project fxis  Scale
Juf Zro2-xv203 #1
i Fe-xCr-0.005C #1
Jind Fe-xCr-0.03C #1
Bl Fe-xCr-0.001C #1 CaTCale
el U-xF 2175 3000
B Fe-0.18Cr-xC-0.08Ni #1
- 125102 #1

L7 12(si02)1 #1 2500
- KCl-xNaCl-ymMgCl2 #1
Jud U-xF 2174

Yl CrF #26

Juf U-xFe 27

Bt Ui #5

Jud U0 #33

Jul CrF #21

Bt NixF #5

Jind FexF #17

Bt U-x0 #31

St Nix0 #3

Jind Crx0 23 500

Summary | Plot | List

Zr02-xY203 P=1.01325bar

2000 C_RE203

FLUORITE

Temperature (C)
-
v
o
(=]

C_RE203+ZR3RE4012

.5 1
Mole fraction Y203

Jut Feo-xcrao3 #3
Jind FeO-xCr203 #4

Fe0-xCr203 #3
gexr‘ !

Calculation Time: 30sec.
DataFile: C:¥DOCY¥DELPHEETHERMODYNAMICS¥ DATAENCODER¥ DATA¥RICT-TBC.CDB

(0.91494,3810.3)

- 2r02-Y203% DN ILFT >
- NEREICEAI BTOMRDETE
NS

- CDHOXRT(ICubicdDFluorite
Hh STetragonallBADYIL
FoHYA NEREHNECDET,

- T TR T/RUTZAHIR AR
BYIATERL. BRY>
A Z1—D[T0-line Scan]’a‘:
I B TTORERZTE
LEI,

Tetragonalb‘B Monoclinic
NDTOREETBE UITiERZ A
[CRUFET,
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V-3. RAHEX

ORHEEXETE

TAREM(Z. RAEEmOIFE TH D Univariant Line &SR8 CREESEE) (CLD
FRRSNEFI, €T TEI. Univariant Line Z5tEUET, 2O,

Univariant Line MFt&ILBEEIR DR TR RII2DTIN, —MRDZHM I FHZ TIE1D~
6DE TDUnivariant Linest&H'BIEET Y, RE(IEHETETESNEI DT, {/ECTIE
EEO—TEMBEEULET,

CaTCalcXE (%)
e e 1. FeCrC_Demo. cd b7z U\ CFe-Cr-C
Feed/Activity Conditions . Unit (mol) | $ 9 % {)
h: S Species \De E x[o1 ’ \O)T By °
Fe(BCC_A2) Fe mol b
cr(BcC_A2) cr mol x yor
(GRAPHITE) c mol ¥

2. sTEOFEXE T Liquidus Projection”
ZIE(MSet Default Values]Z= 2o U v

setflements | | AddFesd | SeDefaubVelies | empersture ()

) Equilibrium Calc ‘ — ‘ 0 g_ 5 o
() phase Diagram ‘ /% ‘
:::Sohmﬁrat\on Simulation et 3 L] [Ca |Cu Iate]/-I_Qg \/ % 0 IJ \\J 0 a_ 5 o

() Individual Phase Energies

|| Extra Conditions

- STENREIRENE T,

Units (C, mol) |

h carcaexe il

Flle Edic Caloulation Assessment Detabases Help
fFoout:] ~ | ® System | @ Doto ||ff Colcuistion || g Assessment | | @ Exr |

Fe-xCr-yC P=1.01325bar

- BRIEARNRRENT T BECEUTS
NIFFZITNE T,

- *BAHERI(CHITDHESANVE. ¥R CaE
s | BT(EHOD SRENSEYIICRLE T DEE)
i DIEETY .

*x i RABRRRE EBR4000K(CGEEELTWET,
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ORHEEXETE

Marker

File EJR Cakulation Assessment Databases Help
[Recuta]

Project | s | Scole Summary | Flot | List
‘Gonditons

P (bar) 101325 ]

Fe-xCr-yC P=1.01325bar

Calculation Time: 3sec.
DataFlle: Ci¥USERS¥SH

| (-0.26731,0.22125)

(OBLFDOCUMEN TS¥CAT

7 3. [AXis]F T @ “Marker” (CFT VD

EAND.

- marker(3ZTERTI, Axisifi tDETE
ZWER I D ENEERET,

*xE BABRREESTEL LPR4000KICEEELT
WEd.

iR DBER

File Edic Calculation Assessment Databases Help
fresits) - [® system

(@ data | caistion || Aceemement | | Qe |

Sezle

Project | Ros | Summary | Pt | List
~Condit

CafCaic

1
9
8
7
6
5

Mole fractien €

3

2

1 FCC_AL

Fe-xCryC P=1.01325bar

M7c3

HCC_AZ

2

4 6 8 1
Mole fraction Cr

ETieties Steplz [
ngle Colculation Time: 3sec.

7 DataFlle: C:¥USERSESHOBLSDOCUMENTSYCATCALCYDATARFeCTT_Demo. cds.
< iz e T 1287.3C at (03773402087

GG . .
4. [Axis]5 T D"Extremes” ZF T WV

793

* Extremes (& Univeriant Line /& T
DREDBAR (R) B Nham () &
KRIDBEDTY,

- ShiftF—ZH LRSI IRDH—YVIL
ZCNSOMMER(ICENTEDE. THRD
| Status barlC[BIRNAEZ Rz RSNE T,
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ORHEEXETE

Fim

Fie Edt Colculston Assessment Detabases Help
‘Copy to Clipboard

i

Isothermal Curve

‘ Highest Temperature : 3726.85 C

Lowest Temperature : 1150.665 C
Optimal setting: 1200 3700 100
Number of Isothermal Planes: 26

Isothermal Scanning |1200 3700 100

Lo Nm]

®
g

Fle Edit Colculation Assessment Databases Help
T

= |® System || @ Dete || bf Colculetion ||t Assessment | | @ Bxit |

Summery| Plot | List

Py
P (ber) 101325
Ly L Fe-xCr-yC P=1.01325bar
X-Axis. = — -
e [c = CaTCale
Unit  [mole !
Vohxis 9
Varisble |C &
Unt  [mole )
7
Marker _Logarthmic | pppy &
¥ilogo W Experimental { S 6
& s
2 4
2 .
b3
3
2
At
W Tieioes Step[2 (3 i
v Gibbs Triangle alculation Time: 3sec. o]
AE DataFile: C: 6CrC_Demo.cdd EI
(-0.11009,-0.14844) |

5. HRIFEIAZ 1 —/)\—D[Edit]-
[Isotherms of the Liquids
Projection] Z:&RI Dh. HDUIE.
PlotBIE®D/RNY T 77V I AZ1—T
[Isothermal Curve]%=i&iR,

- <Isothermal Curve> HRBEEH' R
NZE9, Liquidus Projection DETETES
NEBERzZE E(C. RBERREEZBEETE
L. RUET, HEBICOSUTHREZEEL
TLZ&L (StartfE. EndfE. StepfB) .

6. [OK] RF>ZDOUYITTD,
- ERRENETERRSNE T,

* [Axis]& 7 (C“Isothermal” FT W IRw
DANKRRESNE T, CCTHERIEDODRTD
On/Off NEJEET I,

x 7Rw 7w T A Z 3 —dD[Edit Chart]T
(R DFFMIREEENTIRET T,

* SEARRRIR D _EBRIRE (FPIBEB T4000K(C
BELTVWEITDT. TN LOEBMRSET
BEnxEtAs
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FEED2DDIZEZHNCERD & =D FZOBABEROERT7)LT ) X E. FI.
D(X,Y)=(0,0), (0,1), (1,0)DEiHmsfEK(CH N THRE mZRLE U,
QRICENSDRESEVHMEL U T3 DD RDRIBEEEHET, TNICLD
T. =D ROBABRRDIHENEEDFTIDT.

QEFEICTENSZYHHME L U T=FRDUnivariant-line/&tB#R = Trace 9 3.
EVWDEDTY, K2 T. =ZHRNRDGE. BREFEORLE(FFEFZTEEEONED.

UL, 3D EDZEDRTIEEEELTLET, DEDINSA—5 (X,Y,Z,W,A)
DIB(CHRELY, FIE2TxZero&E U1l (Balancel8EDRT) THREEmZIRE U,
IRICB-XICDWT2DDRAERRZETES. RIC (B,X,Y) ([CDWTIDDRFBFEETESD. RIC
(B,X,Y,Z) [CDWT + + EWVWSKIICLTEZmFDUnivariant-linezESHTLNET,
&> T. NDOZTRDBIEERE T/ SA—SFEZ ANBXZETEBITONENGDET,
IABNDTExtremel&&miBHR EDH T,

BFICABIEE URVEE(ZRAHME (Parent Phase) & U TRIBNDBEIERESNEIHN
Phase List TDTargetdETE (C K DRBLSDEZBE(CEIRI DB TEFT (IS
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mES =L

RE> =1L —>3 2T

—>3 >

SRRt EET—

~

ROBEEEICHELUET,

1. FeCrC_Demo.CDBh 5Fe-Cr-C%
DT —S%&nIHAFH. STEERAL
Solidification SimulationZ3i&3R L.
[Set Default Values]Z=# U CTAEKID
KDOICEHEZIEIET D,

2. [Calculate]/ NP >Z2 oUW IT B,

CaTCalc XE (x)
File Condition Setting Utility
| # | @ pata | fd Calculate | Fecrc J [ close |
Feed/Activity Conditions Def, Unit (mol) ‘
Phase Species unit Value e
Fe(BCC_AZ) Fe mol b
Cr(BCC_AZ) cr mol ¥[0.03
C{GRAPHITE) C mol ¥
SetElements | | AddFeed SetDefaltValuss | remperature ()
1000
Equilibrium Calc -
1.01325
Phase Diagram
! Liquidus Projection
/| Transition Calc
= Solidification Simulation
Individual Phase Energies
e Fix Volume(Gas)
- Caladate
|| Extra Conditions
Units (C, mol) | 3@ P
(
= 7o\
¢ Scheil-Gulliver Equilibrium
Back Diffusion
IC T-Step
‘_ﬁx%i | Cancel
@
s carcak e CieiE)
File Edit Calculation Assessment Databases Help
Jrasuits] » | System || @ Dota | hgd Caloulation ||k Assessment O Exit
Froject| Axis | Scale Summary | Plot | List
Conditions.
T XA Cpm—
= e | FexCryC P=1.01325bar, X=0.1, ¥=0.03
©r mol fraction 0.1 CaCale
C mol fraction  0.03 1
¥-Axis 9
Variable | Temperaturs
Unit C &
¥-Axis 7
\ariable | Phase Amoun —
. 3
Init. mol £
. s
R
Marker | Logarithmi apply 3
o
e - 2
Liquid I
BCC_A2 1
BCC_A2, .
FCC_A1LS
CP_A3 1200 1300 1400
" Temperature (C)
phi
EEEEE ite_S ‘Calculation Tims
M?igb DataFile: CVLSE 5\’5 OBUNDOCUMENT S¥CATCALCYDATASFeCrC_Demo.cob

(099 2.0.68627)

3

3. “Cooling Simulation”
=Nnd.

B E N RR

« CC TR COBILR"CTF TV IE AN
9. TOFRF[OKINY>=ZIUWIUFET,

x COLE e ER US> =2l —2 3>
(FNSEEGEFEINDEDTT,

EtER. BT S INRREINET.

MES =L —2 3> OISR OER(C
DT, EFEDPMEEZSRBUTTSL,
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V-5. iEGTE

{hi caTcalc XE

Cs Ba *
Fr Ra ** Rf Db Sg Bh Hs Mt Ds Rg Ub

oW
File Condition Setting Utility
@ | @ Data | [ Calculate Csi | Close
o 1 12 3 [4 [s 6 [7 [8 9 10 [11 12 13 [14 |15 [16 |17 Specify by Files
H E He
U Be sElN 0 F Ne Include Ionic Gas Species
Na Mg Al B S | cii | a7 (ISt faeais Fheee

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn [/ Max carboninorganics |2

Include Volume (if available)

OR search

* L3 Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu -
*% Ac Th Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr | Clear | ad | )

+ DB Name Notes

+ IdealGas.adb Ideal Gas speceis

+ Pureliq.adb Pure liquids

| + PureSol.adb Pure solids
Units (C, mol) | >
CaTCalc XE (x)
File Condition MERL

| ® | @ pat Calculate csi | [ close |

Feed/Activity Conditions Def. Unit (mol) |

Liquidus Projection T ——

|| T-different

T(C) [1400
P (bar) 1.01325

|| Para-Equilibrium

Individual Phase Energies

|¥| Extra Conditions.

7
Phase Species @ Unit Value
C(GRAPHITE) c mol 1
Si(DIAMOND_A4) si mol 1
L
<_ Set Elements Add Feed ‘ ‘ Set Default values ‘ P
|0 3000
* Equilibrium ‘ ¥/ -5 Target Pressure (bar)
Sdi g [-01325
Phase Diagram s

|/ Transition Cale
[+ dGHSV Calc

|| Fix Volume(Gas)

| Caloulate Q

Units (C, mol) |

i Carcakxe

File Edt Option Cakculotion Assessment Databases Help

E [ Coclation Time: Osec.

(1131.5,095229)

v & System | @oota | Dd Cokuloton g Assessment | | Qoo |
Summary | List

=) T©
Fhose  Databose P (bor)
S puresol  mol (atom)

sic Ay

_potential ¢ dimol 9542450
_potential 51 aimol 21285
& 1007206 10 2075552
@ smem 0 63481316 10
@ 97.07997 K 26708
@« b3 ssms
@ L 0
) alem3
Tt T(C) 781525
Emorcode
Loop

1. Systemi&E TSi,CZ3EE L.
IdealGas.adb. PurelLig.adb.
PureSol.adb Z:#R9 D,

2. [Load N5 >&2 TV DT B,

- 1BIRUTEDBZFHAHAHE T .

3. [Calculate]NF>&EDOUwW I B,

4. [Set Elements|/NF >z oUW D
3_50

- Value®F JA)L MEZZNTN 1] (C
HEUEI,

- "Equilibrium Calc"ZzFTwv o UFET,

- "Extra Conditions” &“H-S Target”(C
FIwO%Z A, "Fix Feed Condition” Mim
EZ1400CICLEFT. CNFComERE
TRIGNSERICIEFE DS TI,
“Temperature” DiRENRY I ADEBHEE(C
ZEDODFERITH. CNTREZT TV hEE
EUTEHE T2 EZRLTVET ., DB
[FETETAREDFTIDT., HEMBIFER=N
X9,

5. [Calculate] TEHEZEITI D,

- STEREENMNETRENET,

*x BREAARBERE (32800 CiE< (C/RAD., [E
HDSICHEL B EMDMDET,

CNUISiECORICEDTZHREN LR UTE
EVWSTEZB/RUET . 65



V-6. Individual Phase

Energy ({E5IDHDETE)

ERIDBEDOIRILF—5tR(E. BEDGbbsTRILF—DIRDB N\ Z—E(CLHRTD
BE(CEFTY. Fo, FHEOEEIFILE—REI> bOE—. HOBRID
Zib. F2U—REOERLREZFTREIT DT ENERET,

{hi caTcalc XE -Ix.
File Condition Setting Utility
| @ | @ pata | Byd Calculate FeCrC | close
+ Phases DataBase Num |+ Species TI(K)  T2(K)
+ Liquid FeCrC_Demo 3 ‘-0 Cr 298.15 6000
| + BcCA2 4 |+ Fe 208.15 6000
+ FCC_AL FeCrC_Demo 4 | + cscr 208.15 6000
+ HCP_A3 FeCrC_Demo 4 | + C3Fe 298.15 6000
+ SIGMA FeCrC_Demo 2 |
+ Graphite FeCrC_Demo 1
+ Cementite FeCrC_Demo 2
+ M23C5 FeCrC_Demo 4
+ M7C3 FeCrC_Demo 2
+ M3C2 FeCrC_Demo 1
Double dlick Phase/Species to calculate properties individually.
Reaction Calculation
| Units (C, mol) | Click here to see additional imformation! g
CaTCalcXE (x)
File Condition Setting Utility
| # | @ pata | Dy calculate | FeCrC ‘ | close |
Feed/Activity Conditions. Def. Uit (mol) |
Ph: 5 Unit val
ase pecies ni alue Pros
Fe(BCC_AZ) Fe mel b
Cr{BCC_A2) cr mel 0.1
C(GRAPHITE) C mol v
SetElements | | Add Feed et Default Val o
1000
Equilibrium Calc e
. 1.01325
Phase Diagram
* Liquidus Projection
\¥| Transitien Calc
Solidification Simulation
* Individual Phase Energies
— Fix Volume(Gas)
| colculate
Units (C, mal) | @ P

o,

5 "8E0
Sio Edit Caculaton Asosment Detaheses Hop

= - 5 Sptem Qe o Covtion | g Amesmrert | © o

Profet | Axs | See

uuuuuuuuu
' G-Energy Calc for (Fe-Cr-C) &1

1(0321%5,63.273)

1. DataBEE TR E T DHEZEIRT
50

2. CalculationBIE CstE &= T
CEN

- "Individual Phase Energy” % i#iR
- [Set Default Values]/ha >z Uw 2

3. [Calculate]/NF>Z oUW IT B,

- SIERBRERNARRENTT,

x (L Z=mEKRDMMEBRRET. BEL
TEETERHATIEETEARTBIRMIEEEEENT
WBSZEEIS—Avt—hHAHEYT., N
SEEHREUTTFEL,

Some Convergence Error!

A
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TRI(FAG-CuFRD1100K(CHFBLIQUIDIH EFCC_A1MEDGibbs T L+ — L4KEE
MOREFHZERLIZEDTY . REARDREGbbsTRILF—25X 2. FZ(EHD
HAEDEMNZEHRE U THIRULET,

Ag-xCu T=1100K, P=1.01325bar
CaTCalc
-50

-1 — LIQUID

-2 - FCC_A1
53 -

-54
-55 <
-56 2
-57 A

-58
-59
_60 A
-61
-62
-63
-64
65"

Gibbs Energy (kJ)

M

1400
1350
1300
1250

|
|
|
|
|
|
|
|
! LIQUID
|
|
v

1200 LIQUID+FOC_A1
— 1
< 1150 v
R 5 10 [0 | ST R .
'% 1050
a8
£ 1000 FCC_A1
= 950
200 FCC_A1+FCC_A1 #2
850
800
750
700

2 4 0 8 1
Mole fraction Cu



Ni-AIRDFCC_A1HZHITRES

ZRUET,

CaTCake
File Condition Setting Utility
| 2 || Q Data || ed Calculate | i Al

Feed/Activity Conditions

[ Close |

Default Unit: mol (formula)

Phase Species Unit Value
X 010.02
I
AI(FCC_AT) Al mol
SetElements | | AddFeed || Clear Feed Set Default Values

Equilibrium Calc

Phase Diagram
Liquidus Projection

Solidification Simulation

@ Individual Phase Energies

Extra Conditions

Junits (& ma)

1000

Pressurs
1.01325

& Transi

Calculate

Temperature (K)

I>AILE—REI> bOE—. DD DES

1. [System]EIE CRICT-Free.EDB%
FHUOTNI-AIRDT —A = 5mHAD,
(RrEL)

X

2. [Data]iE@m CFCC_A1MEMD %1% 5,
(<L)

3. [Calculation]iEE T “Individual
Phase Energies"Z &' Set Default
Values]Zz2oOUw 93,

OREZETEL. [Calculate]/R5 >
7&’7')\/’73‘50

e (bar)

ition Cale

CaTCalcKE Registered User: K. Shobu

File Edit Calculation Assessment Databases Help

5. faRMKRENET, Y-AxisD

Variable& UC”Enthalpy of mixing”
CREI>AILE—) ZEEXNETHED
KDIMERNMNETRENFT . BEL>

FOE—PHOBDERRCEET.

mi 4

< |» sysem | |@ pata ||[d calculation | |isp Assessment | | @ Bat |

Results
Project | Axis | Scale Summary | Plot
Conditions

T (K) 1000

P (bar) 1.01325

Al mol fraction --X_Axis— CaTCale
X-Aois

Variable |AI(FCC_A1)

Unit mol E
Y-Axis ~ -10
(el Enthalpy of mixing (k) = °

=
2 s
=
E _
— 20
o
=
(¥ Marke Entrupy of mixing (3/K) 2 -25
Volume of mixing (m3) )
[ Logo |phase Compasition =
— b 30
&) FCC_A1
-35
-40

List

Ni-xAl T=1000K, P=1.01325bar

- FCC_A1

Calculation Time: Osec.
DataFile: C:¥USERS¥SH

(-0.13825,-19.673)

.2 .4 .6 .8
AI(FCC_A1) (mol)

—_

OBU¥ DOCUMENT S¥ CAT CALCXE¥ DATA¥RICT-Free.EDB
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CALPHAD T (R4 (ZInden-Hillert-Jarl E5) LAY
CoXMFCC_A1BZHIC. N—

THEF. Fa1)—

E—E‘E_Cﬁﬁbﬂfb\i@' ELF. Fe-
}_I_ODD-I_ ;f%__’a?big_

1. [System]iEE CRICT-Free.EDBZFRUL\T
Fe- CO%Z‘OD; A % AL (?ET_\%HE)

—_

5o

2. [Data]EE CFCC_A1tHD % %
(FRRAHE)

UM[Set

(st

5.8/ (S A —S Dt EFER (IList TDHFR
(JI'\—
BE (BDBE(ER—

E)ﬁ%ﬁéﬂi?objjﬁﬁwguﬁm
(F. X1 —®D[Edit]-[Copy to Clipboard]
HFE> THREHEExcel2E(COIE—UL. &5

File Edit Option Calculation Databases Help

e 3. [Calculation]BEE CAERD LS I(C
Feed/Activity Conditions Default Unit: mol (formula) i ”
- o — Individual Phase Energies” & &0
freye . - Default Values]Zz2oUw 293,
4. [Calculatel/RF>&E O UwWIT B,
Set Elements Add Feed Clear Feed |m@ B k*EJ_.E_ (gﬁ% Td:ﬂ_gt‘\ O Kt‘\ 3_ o )
Phase Diagram P
EREa RSNZFT ., B I_&cd)a% DHETIFE T
HFEFID—
S5TERUTTF =0,
]

-4 Projection Calc for (Nb-Cr-Si) #1
Phase Mapping for (Nb-Cr-Si) #1
i Phase Mapping for (C-Si-0) #1
Phase Mapping for (Zr-A-O) #1
Phase Mapping for (Fe-Al) #3
-4 Projection Calc for (AlMg-Zn) #2
Phase Mapping for (Fe-Cr) #1
Phase Mapping for (Fe-C) #1
A Projection Calc for (Fe-AkC) #2
-4 Projection Calc for (Fe-AkC) #1
|F. Step Calc for (AHN-0) #1
Phase Mapping for (AHN-0) #2
Phase Mapping for (AFN-0) #1
G-Energy Calc for (Nb-Cr-Si) #1
Phase Mapping for (AHMg-Zn) #1
A Projection Calc for (AlMg-Zn) #1
% Phase Mapping for (Fe-Cr-C) #2
Phase Mapping for (Fe-Cr-C) #1

Results] ~| & system @, pata [igd calculation O Ext
Project Summary Plot | List
=) ar, i ! i ! ! o !

[ ] Fexco #5 P (bar) 1.01325) 1.01325) 1.01325) 1.01325| 1.01325 1.01325) 1.01325
I Fe-xco #4
I FexCo #3 T 1000 1000 1000 1000 1000 1000 1000
I Fexco #2 Phase |DataBase | Co molfraction 1E-10 0.02 0.04 0.06 0.08 0.1 0.12
-b] Fexco #1
ot FexMo #1 FCC_A1 RICT-Free  mol (atom)

Activity
Element | Co 1E10 0.02 0.04 0.06 0.08 0.1 0.12
Total values|G (i) -62.20883|63.50307| -64.40485 65.18672| -65.88731 -66.5249|-67.11015
H (i) 37.61999| 37.43552) 37.26055 37.00497| 36.93865 36.7015| 36.65338
S (3/K) 78.48158| 79.28256 79.85344  B0.3375|  B0.765] 81.15021| B1.50142
v (m3) 0 i 0 ] i 0 i

Magnetic  BMag
TC (K)

-0.7-0.591313 -0.4879236 -0.3897193 -0.2965876 -0.208416|-0.125092
-67|-60.01740| -52.43537| 44.28178| -35.58483 -26.37267|-16.67341
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V-7/. 7J< SRDETE

IKBRABMOYE EHAENE TETEIT DS ENTIRET Y, CaO-CO2DKARR
DIREERETERIZRUE T,

CaTCalcXE O

T o e o = 1. Systemigf C[Include Aqueous
O | - Phase]zFTwv oL, EXKDKXDICTT

L Be N c BN o -
s TERE Rt e R7ZIEED®E. DiluteAg.adb
K[ sSc Ti V € Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr & Include Extra Components =< EE 1 \ I u e q . a \
Rb Sr Y 2Zr Nb Mo Tc Ru Rh Pd Ag cd In Sn sb Te I xe [|_|Include Volume (if available) N “
CuB R Ny AN Rk o IdeaIGas adb. B KXUPureSol.adbz
. .
Fr Ra * Rf Db Sq Bh Hs Mt Ds Rg Ub CJoRsearch
® 13 Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu S . — . N N4
*< Ac Th Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr Gear | [ Lo | |,\}’§ I y 9% baj~| I) 78\3'_3
DB Name. Notes
| + DiluteAg.adb Ideal Aqueous speceis H : NNy 7=
+ IdealGas.adb Ideal Gas speceis I u e q 7 7 /ﬁ' / J
Pureliq.adb Pure liguids

+ PureSol.adb Pure solids t‘\ g—
o

Units (C, mol) | Open the right-mouse-button popup menu. - 4
‘CaTCalc XE X
S ©)

File Condition Setting Utility
| # | @ pata | b calculate | Hocac ] [ close |

Feed/Activity Conditions Def. unit (mol) | 2 . Ca I C U | a t I O n E T q:%
Phase ‘Species Unit Value T' g— 5
Aquesus H20 9 1000 = o

ca0 mol X 00.2

T - "Phase Diagram” %Zi&iR
[Set Default Values]/R5 > &0 Uw
prrerr—— - i | e ZATE. ZITEHZERODK S (CEIET B,

~Temperature (C)—
P |
~Pressure (bar)——
‘ 1.01325 ‘

() Equilibrium Calc
(# phase Diagram
" Liquidus Projecty
_ solidification Si /| Transition Calc
() solidification Si

' Individual Phase Energief

_IFix

Calculate

|| Extra Conditions

Units (C, mol) | Open the right-mouse-button popup menu.

f:)‘_a@

File Edic Coloulaton Asssssment Databsss help o -
[Resuits) = |® System | |@ Data || byd Calcuistion | g Assessment | | @ Exit | A\J ~ I W
Froject | Axis | Scale Summery | Plot | List | . acua e VA AN / J o
ft 1000H20-H(+1)-E-2F2 =1
 1ovoEosca0-fooz 1000H20-xCa0-yCO2 T=25C, P=1.01325bar
N Aoxalz03 4 CaTCalc
fuf Fexcr a1 2
Bt Fexc #1
| Aoxalzoz 3 18
E Az o2 Gas +Aqueous +CaC03(s) :I:
. 16
B - FTEREREARREINET,
Bt Alxhig-yZn #2 aal
& Adig 470 o1 a
et Fe-C-0.1Cr w1 = 12
bt Fe-yCoxcr 21 H
1000H20-1F% #2 = 4
1000H20-2Fe #1 a3
fuf Phass boppng for (41-¥-0) &2 8
fuf Phass Happng or (-0) &1 Aqueous +CaC03(s)
fuf Phase Happng for (NG-cr-Si) =4 06
Bt Phase Mapping for (NB-Cr-5i) &3 quequs
| Step Cale for (si-c-0) 2 04
Buf Phase Mappng for (s-C-0) #2
Phase Magpng far (2-1-0) #2 .
E Phase Mappin for (N-cr-0) 2 02 Raqueous + Ca(OH)2(s) +CaCo3(d 7 O
02 04 06 08 1
€a0 (mol)
Calculation Time: 45sec.
DataFile: C:¥USERSVSHOBUVDOCUMENTSSCATCAL CXEVDATAVDiluteAq. adb
DataFile: C:WUSERS¥SHOBUSDOCUMENTSECATCALCXEWDATAYIdea|Gas. adb
1{0.061408,0.11117)




QT —I)LKE

T—=ILNRE (EfiI-pHEX)

stETlIcharge M E(CIRDFXITDTtERE UTEGIER

LEYT. UTFTEHFeDT—IILREDBIZRUET,

1. Systemi&iE C[Include Aqueous
Phase]ZzFITwv /o U. ERIDKXDICTT
RZEIBTEDE. DiluteAqg.adb.

IdealGas.adb. &K UPureSol.adb%
BIRUT—AZ5mAHAD,

CaTCalcXE x
certEe &9
File Condition Setting Utility
| @ | @ pata | fgd Calculate | HOEFe | | close |
o 1 2 3 4 5 6 7 8 3 1 1 2253 1415 15 7 | [ |SpedfybyFiles
He e
Li Be EONCRI Y (£ e || ClaRcidetonic Cos Spedes
Na Mg As psoaa ¥
K CascTi Ve Mi[@§Co Ni CuZn Ga Ge As Se Br Kr x
Rb Sr ¥ 2Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe I] Include Volume (if available)
CsBa * Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn |v|Max carboninorganics |2
P
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Ub ) OR search
* 1a Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu [
%% Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr Clear ‘ ‘ Load ‘
DB Name Notes
| + DiluteAg.adb 1deal
+ IdealGas.adb Ideal Gas specels
pureLig.adb pure liquids
+ Purescl.adb Pure solids
Units (C, mol)  |Open the right-mouse-button popup menu. 4
‘CaTCalc XE X
e &
File Condition Setting Utility
| & | @ pata | fd calculate | HOEFe ] [ ciose |
Feed/Activity Conditions Def. Unit (mol) |
Phase Species unit Value
L X [0 14
Aqueous H20 g 1000
pH_probe H(+1) PH x Y |-1.52
Eh_probe E v v z|1e-6
Fe(BCC_A2) Fe mol z ]
SetDefault Feeds | | Add Feed

Set Default values ‘ T ()

‘ |25

() Equilibrium Cale

Pressure (bar)

‘ 1.01325 ‘

'+ Phase Diagram

) Liquidus Projecti
() Solidification Si
() Individual Phase Ener

[ Extra Conditions

[/ Transition Cale

|| Fix Volume(Gas)

Calculate

Units (C, mol) | Open the right-mouse-button pepup menu.

File Edit Calculation Assessment Databases Help

= |® System | |@ Data || bd Calculotion | g Assessment | | Q@ Bt |
Summary | ot | Lst

1000H20-H(+1)-E-zFe T=25C, P=1.01325bar, Z=1E-6
CalCalc

| Alxalz01 #3
B Alxalz01 52
Bl ARexal201 #1
B Nb-scr-0.151 w1
Bt Abigyzn #2 1
& Aargyzn 1
B Fe-C-0.1Cr #1
Dt Fe-yCxcr #1
1090H20-2Fe #2
1030H20-2Fe #1
Bt Phase Mapping for (Al-Y-0) #2
bt Phase Mapping for (N-0) #1
fuf Phase Mapping for (Ne-Cr-51) #4
Dol Phase Mapping for (Ne-Cr-51) 1
\[F Step Calc for (Sk-C-0) #2
B Phase Mapping for (Si-C-0) #2
B Phase Mapging for (Zr-Al-0) #2
Dl Phase Mapping for (Ni-Cr-0) #2

Gas+Fe203(s)

Aqueous+Fe203(s)

Eh (V)

Unstable region

Calculation Time: 22258
DataFile: C:¥USERSYSHOBUVDOCUMENTSYCATCALCKEVDATAVDILILEAG. atb
CataFile: C:¥USERS¥SHOBLYDOCUMENTS¥CATCALCXEVDATAVIG8alGas.ack

1(13.655,0.69525)

2. CalculationBE T3
95,

- "Phase Diagram” %Z3&iR

- [Set Default Values]/h5>zZ2oUw 2,

* Eb‘ﬁiﬂtb\515’3/5(:;Default‘6‘(ipHt
EnNERF(CERTESNETT . BENENGE(E
‘ﬁ"JB% b‘C < 7'—“2_\1,\

BRMZTE

SA—SEEIEIET D

3. [Calculate]/NF>&EDOUWIT B,

STERERARRENE T,

(xEE) EOFIBICDWNT
BEORERMGTOKERROAETE., E
ZHICEATITEI DT ENFIRETT .. Bk
DRTIZEDIAMNFAENLET DHEN DD
=S
/1



VI. 1—YEEYE (Material) & 1 —H EEEEL

VI-1. 1—HYE&EYE (Material)DEH

* MaterialZEEY) (Mixture) T. THREMTERULET.
* & J 7 1 )VSHBERFNSMFOFTFIX I 7L T, TR IAINWAITREFUET.
/1—1Y/RF1 A> ~/CaTCalcXE/Materials

* Material(FETEZM4ONTERICHALET, F£9'. [Add Feed]TITEBN L.
Phaset@z 2w o LT ROY IS I> U MHSMaterial @&V E T,

File Condition Setting Utility

2 | @ pata | ECalculate | g; Cell Reactor | F Ni | |  Close |

Feed/Activitv Conditions Def. Unit (mol) |

Phase Species Unit Value
x

P(WHITE_P) P mol b
Material ¥ | Eutectic_YAS mol 1

Material

B2_BCC
CBCC_A12
CUB_A13

HCF_A3
K":}PPA E21 [‘ Add Feed | | Set Default Values | _Temperature (C)
[ 1|

File Condition Setting Utility
% | @ pata | ECalculate | g; Cell Reactor | P Ni | | Close |
Feed/Activitv Conditions Def. Unit (maol) |
Phase Species Unit Value
x
P(WHITE_F) P | mol b
Material Eutectic YAS..i | Mol 1
MNASA_CMAS
MNASA_CMASZ
Smialek_CMAS
SolAss
Stainless_Steel
SUS304
SUs316
Set Elements Tset Set Default Values |
| | T | | ~Temperature (C}

* STEEITRE. Material CER SN TVDRDDRANFET —FMNEIZFHRAAFITL)
BOBE(E X v T — D TEBCT — S HMAHBEE BB LET DT, F—5
/\\_Z%%/\JT < Eé(/\o
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VI-2. Material D{EES

* Material(ZCalculation B C/ERXBJEE C I, FeedZixTE®E. X1 —MD[File]-
[Save as a mixture] CTRFLET,

File Condition Setting Utility

| Save as amixture late | - Cell Reactor Al Si | |

Close |
Close
Def. Unit (mol) |
Fhase Species Unit Value
Al(FCC_A1) Al mol 0.1
Si(DIAMOND_A4) Si mol 0.3

CODBE. TR DHDREICIEDFT

* —rRAEEETER(ICEINAME, BB, BHRCDITTREIDCLEERETT ., N
AAVEEBEOAZI1—ZHAWET,

File Edit Option Calculation Assessment Databases Help

@ Copy to Clipboard ¥| | @ System || @ Data |LEWM|HM

Proj Swap&Copy to Clipboard e — List_]

|_ ~ Save as a Mixture s Gas 101325

'''' Function Liquid 500

~ Solid || 0.2002319

-{ipd Ni-xP #3 - :

E P—IxFe #1 All Condensed Material 1

il Ni-xP 22 All Material 1.83137E-07

----- A Fe-tli-yP 21 .m Element  5i 0.2999998
fid Crwiri #a4 ]

*FE
£ZETEEN/MaterialDizE. FEETE(CERIN3IZTTROEILEE=(C(E
CaTCalcDIRE T 7 1 ILD— DT DElements.DBCICER N/ZEMERENE T,

COBI 7 AILICERNBDHEE. TDT—HHMEONFEFEA. KO TEFTINE
WHEULDZENBDRFT.
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VI-3. 1—Y7FE

#F%% (Functionge

* TEETEORBRZANT, I—UMMERBDFunctionZE®E& U CGEHE I EN'T
EFEI, FEETEDE. XZ1—0[Edit]-[Function] CEEBEZEEH LET .

s caTCalchE (;:u:@:u:i::l
File Edit Calculation Assessment Databases Help - . B o _
| Copy to Clipboard as Bitmap b System | |Q Data | | E Calculation | |[5 Assessment | | O =it |
Proje Copy to Clipboard as Metafile Summary | Plot | List
Cor Font b
;-[[t Line v XLi-15n T=688K, P=1.01325bar
i Bacedi CaTCalc
XA Chart — LIQUID
var  Data 5 — LI175N4
— LI7SN2
ur Plot External Data 4.5 — LT13SN5
A Background Image 4 — LISSNZ
Var
’ Function = 3.5 LI7SN3
o = — LISN
Phase g
Fraction L‘:_’ 2.5
0
e E 2
Marker Logarithrmic | Apply | L5
+| Logo | Experimental Data : '
Gas 1
~ LIQUID 5
BCC_A2 ’
BCT_AS
DIAMOND_A4
| LI175N4 2 4 6
| LI7SN2 Li (mol)
. oo
FunctionxE ZEiEH
m Function Editor Ec:l
Quantity List
MName Definition Value
Electrode Potential, v -mu(LIQUID,Li)/96485]
L+ - | Aooly | | Cose |

Name & Definition(CBE& EZDERZELIMUE T, NameldT S IR RDftEhE
[CERASNE I, BNOXRTFIHEREUTEILERDOKSICOYDEICEIRT D%
ZHELEUTUVEY, DefinitionTIEIMIBEZSOTERZRECETEI, /2B
IMERDBBRRDH T, HIR(TEROYIBREDREDE|IDE(IXZH/R— hanNT
WEBA. RERJRERYIIEE (I A =1 —dD[Quantity list]E&lBLTLIEEW
(RaR—2) , TNSDFREDE. [ApplyRY > =R STERRIBEHT
FREINET, Function EditordValuelI&EHDRDTEEZRRI DEDTID
T. BBNRETEOREEICRBATEEY,
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Function®atEfER

Li (mol)

ks caTCalcnE -a
File Edit Calculation Assessment Databases Help
PD-web] ¥ ||| ® System @), Data E Calculation =gl Assessment © Exit
Project | Axis | Scale Summary = Plot | List
Conditions
TI(K 688
(1 = xLi-15n T=688K, P=1.01325bar
P (bar) 1.01325
Li rnol [ Axis— [l » CalCalc
X-Axis : 2
Variable |U =
Unit mol - 1.8
Y-Axis 1.6
Variable | User-Defined Functions - -_;=:
= 14
o
§ 12
8
o 1
o
o 8
Marker - o]
! Apply o .6
~| Logo | Experimental Data
4
+| Electrode potential, V'
2 @ o (]
2 4 b

* BABBAOETEH], 2D, BIEINEEZET —FEEIMUTHERE LU TWEY,
SEXEL : https://doi.org/10.1016/j.pnsc.2019.05.007

FRIDLS(C. I-—EEBEELYELEIR A =1 —T[User-Defined Functions](C
HEITHRESINE T . P, ListRRTIFFunctions”& UL TURX hEnZxzd,
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* ZBOJEEIWNIEE D A MITRIDKD(C, S RAFAICEITDIED. TR (C
RT3 ED. HICEAITIEDREICHIEEEINTNET,

* 5 Z (L[ Phase-specific properties] & (M ICEATDIET. ENSICH U TIEIHEZE
DY ITEEITDINENSHDET ., HIXIEGM(BCC_A2)EF L. BCC_A24BD
MolF IR ITRILF—&ETEIT D EICRDET,

* GMD KD (CYNIEERA(CMAADWNTVBREDIEMolHTEDDETH D EZKLT
WET, —H. GDHTIEGibbsTHRILF—FTDEDTT,

m Function Editor b 4
Quantity List
System properties
Component-specific properties

--- Gibbs energy
--- Enthalpy
Phase-specific properties -- Entropy

Phase_and_species-specific properties -- Volume

* v v v |

--- Heat capacity
-- Density

--- Total mol amount
--- Total mass amount

Phase_and_sublattice specific property

m = o I% =X It T &

CFE]

*x fHE OB D& (dcase-sensitive TH D ETFELTLIESV, YIBEERKITK

XZF., IZWXFDOESES5TERATY,

* FunctionEE TIIFHOTER (CITHISELUTWLWE TN, MBEEDOERFIRE, 1
BOSTERICEIHIEUTVWERA. 2T, BRHORXNEULETETE TV
DITHEELTLSIEELN,

* FunctionZ BIDFunctionDEZRICAWS C & (SDECSR) HRFEA.

* Functiont#gg(E[Individual phase energylst& (ERIAHDETE) (CHEIMIELT

HBOGYHDETE(IEIEET T . LML, COERIAEDETE T(ECp > CTEDETE(I1T

WEBADT., BERGS(ERE. BEOFEETETCETEL TS ZE0,

*xCp (LbZh) (FEnthalpyDiBEMD TROTWVNET, 2> T, BIXETHEMNEZTEL
FRIHEDLSIC. BREOERNEE (CIDELLT BIBEE. TDOIREIMEKL
JEEEIRDCEISERELTLIESEV, DED., #HHME U TELERMNESIHEEN D
NEI,
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VII. ¥O05t8&E02YV—I)LE—R

VII-1l. Y2058

NOOTEO—MMIFIREUTOEOTY,

1. o077 1 I)ILOER EiRE

* YO0OFFT I A R TIEI—HY T A)LFRDMacro I A LA ([CRFENE T,
/1—Y/ RFE1 X> ~/CaTCalcXE/Macro

* YPOOCMFEWSIEBRFDTFIA NI 7AILTIDTEHRIT « 5 TERR

EUFXYI. XZa—dD[Calculation]-[Macro]-[Edit] T(X[Preference] CIEE =N

I« 9MESHUET,

* VOODEATY T F 1T TRIRSNE T, IRE. ROIONY RMEZXFET,

MacroJ A LT DHDFIESIR LT IZEU,

r-c : reset all conditions, DBs and elements
c-f : clear Feed/Activity conditions

sw DatabaseName : switch (set) Database

def-s Fe Cr C : define system elements

get : get data from databases

rej-ph GRAPHITE : exclude phases from the calculation
s-u T=C,P=bar,A=g . set-units

s-c T=(100 300 10) : set-condition of T

s-c X(Fe)=b100 : set Fe amount to be b100

s-c x=(00.4 0.2) : set parameter:x

s-t ATitle : set title of the calculation

c-e : calculate equilibrium, save and plot
map : map, save and plot

2. REFEBHOIOOT7AILDETIE. TRDKDSICAZ1—D[Calculation]-
[Macro]-[Run] T31T.

=

File Edit Calculation Assessment Databases Help

Results Thermodynamic Data and Reaction ' @, Data fid Calculation || kg Assessment O Eit

Project | Equilibrium Calculation and Mapping Flot | List

Beload Data and ReCalculate

B Macro = e == Y203 P=1.01325bar
g NaOHCO2 #2 tored it

- ed NaOH-xCO2 #1 40vuu

gl FexC #5 || ~ /

77



VII-2. A2V —=)LE—F

1. O>YV—)UIEAZa1—®D[File]-[Console] CA—T> ULZE T,
2. BIR—=2EHEDOIV REEBIC, FEOOV RIMEXFET,
? : list all available commands

clear : clear the command history

save : save the history as a macro-file

edit . edit a macro-file

run : run a macro-file

exit . exit console-mode

3. ABUOY> Ridcommand history&E U TEBEIM(CEEIESNEI M. clear
OIN>RTHEIDZENHEET,

4. IO70O30X> RTEEZITOEE. saveT~NY2O7MILEUVUTRETEZEY,
5. &5(CeditlckDdNYoOT 71 ILDRErunC K DEITERIRETI N, INE
FIR—ZTHIALEXAZ1—(CLDBEDERU T,

6. OV —)LE— RDET (FexitZENET,

x 1>V —)LE— RTHB. CaTCalcA{kdDC CalculationBIE DR R MRE(LDIEET I,
YOOOXY RICKODTEHNEULERESNTULDID, BE(CISU THEFER L
T<LIZEELY,

CaTCalc Expert
Current path: C:\Users\Shebu\Documents\CaTCalcNE\Results

File Edit Calculation .

New Folder D »?
Open a FOIder The following commands are available:

r-c : reset all conditions, DBs and elements
Recent FOIderS : clear Feed/Reactants condition

sw DatabaseName : switch
Save def-s Fe Cr C : define system elements

get : get data from databases

rej-ph GRAPHITE : exclude phases from the calculation
Export Plot -u T=C,P=bar,A=g : set-units

-c T=(18@ 388 18),P=1 : set-condition of T and P
Export Table -c x(Fe)=blaa ¢ set Fe amount to be blee

-c x=(8 8.4 8.2) : set parameter:x
Print s-t ATitle ¢ set Title of the calculation

: calculate equilibrium, save and plot
: map, save and plot
Preference
= = : clear the command history
Console : save the history as a macro-file
—— i : edit a macreo-file
Exit ¢ run a macro-file
I : exit conscle
l LB Al-xSi 22 CMD:>sw RICT-Fe.CDB

Current Database ==> C:\DOC\DELPHI\THERMODYNAMICS\DATAENCODER\DATAMRICT-FE.CDB
CMD:
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VIII. TS—xXJALK

VIII-1. — g TS5 —

BNHZFEETRERECEBEO—DTIN. IERBICHEDORDH
RENCERERDBEEHDFI L. HUEN (CIERLZE(EZT
DIHZEEHDFET,

STEIS—MESESEEE. T AMENEFENTUVVRVEE([EH R
ZEMUTHTTFEW, (BREFEEBTEMULEIN FIX(EIHEE
DISNUFTETETITEMUEEA. ) BE. EEBROAETES
AMEZEMMRTZHANRBEWGEN S DET,

BR R YL EEBROMEN IR E (. BEDEZIEEL
CGRHEURBMRELET.

T, T—IR—X(CHBEFRVMER LTS EEL, SR
TIEEBREDDHDRTHAERR I HENSDET,
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VIII. TS—xXJALK

VIII-2. IAREETE

REMETETIE. FIHEBEZOIMELETERAZRDIF. €2
MNOIRRZREDEVWDITECTERILET ., > T. NS EE
fi& U CUVRUVMIRZ UIeABtEIR Y D D C HEI TR TEFE B A. &
NECDOXSIIREREGTEDO— RN TEERFEA TIN. [LUVE
BN B DIEEE. HSINILZEDHNDARTHHUICERRIT DI EF
TO2RANRBWEERFET, Fo. BESTEDI S —TCERERMNME
HTERNWCTEBE/NET,

RRERETBE OIS —DBE(FANRT > A1 —D[Manual scan]%z
MUTL<IZEW, U, REERIC(EFRTIETT,

Manual scan D{ERZE

thi Lo il
File Edit Calculation Assessment Databases Help
¥b203-A203-5102 ~| | system | @ Data || [ Calculation ||z Assessment O Bt
Project AXis | Scale Summary | Plot | List
Conditions
D 101325 B203-xNd P=1.01325bar
X-Axis y
aTCal
Variable | Nd — i‘[’]‘éo
] W, t‘\
Unit mole v Gas E (JLIQtGaS+LIQO)FEﬂ
s 3500

e Do Y | OERNEERR LY

Mark Logarith 2 2500 /UO :®J:5Td:i%é(ia7ﬁg
TRER ogarithmic Apply o

IR R uq{@ﬁ\\\ > AXZ1—MManual scan
E 1500 éﬁ;eManualSm | t— th_C\ E@J:’B(C
lmﬁif%_ BERE I EETIZT
500 jﬂ ‘ 5l&. ScanLTLZ&0), 12
- d S, FTERTRE®NIT D
B Mole fraction Nd T—RZCloseLTLZ&L)N,

| Error Points Calculation Time: 167sec. -

DataFile: C:¥USERS¥ SHOBUY DROPBOXY B9 ¥ ASSESSMENT ¥ EXAMPLESY ND- L
FE-B-0¥Nd-Fe-8-0.CDB

(0.3489,1845.2)
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IX. BWhZE57—4, KU T—INR—X

IX-1. €L

CaTCalc CIIUTFDEFTILAYR— hEaNTWET,
- KUK
Ideal gas
- RAH
Ionic two-sublattice liquid model
Associate solution model
Modified QuasiChemical Model
- EtE (FE&E)
Compound energy formalism (Sublattice model)
Bond energy model? (BIF4)
- Wi
Inden model for magnetic contribution
- FRAI - AARAIZR:
Split-sublattice model for order-disorder transition
- EHRFE
Birch-Murnaghan EOS
Grover EOS
- KBRFR
HKF Agueous phase models
Extended UNIQUAC model

St AR EFTIVREZREIDIFECTT . FEETILOFEHIE M1BE
TILERBAZE] (FFER) Z28RBLUTTFE0,
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IX-2. T—AXR-XFZR

2O IR ZHIR— L TVET, EE556F7FX MZDOSGTEEMLT,
Gz5AZZEANTHHDORRLELTWVET,

1. ADBFR,

Ideal Gas&Pure PhaselCAULVTULYD., G-functionfizri. Tab-separated CSV. #=
sT8Y T hCiR&ER]

55—17 : DBMD&RMA, ListRRDIA > MRICRRESNDIER,

BT T Y DIEIMENZE AR, GBI REZEFRT . G(70). G(80). G(90).
G(99)[E, ZNENsqrt(T). T*sqrt(T). In(T). T*In(T)EXRT. ZE., HEAER
Z(FZDSE5YR— NI BDFE,

E=TUUT : TABTHEIENZT—5,

2. CDBH:R
SGTEDMTDBREK (CEMU=TF X MER T, BHRIS « F CTREAEREBDT
9, 5FMllE [COBREEX T —INR—-XGHAE] Z2&ZBLTTFE\.

BB BED 1T 7AI)ILERDTDBT 7 1 JUIEZImportZ#itkEie CCDBAZ R (CZ#A
TEEYI, XZa1—dD[Databases]-[Import TDB files] BI&EU'E£9I & T 71L&
REIAT7O—TNHTEEITDT, BERTDBI 7 ILZEEATLIEEL), CDBFE
AR U= 7 )L DataJd A )L (CERK SNZE T,

IX-3. HEHFT—AAXR—X(CDUT

U FdCaTCalcBRHFT —4AINR—XZHAELTWVWET,

1. RICT-Pure : fi¥& (E#8. &HE) EHXEOEERE (FERM)

2. RICT-Fe : 8 B&€HA7—9~X—X

3. RICT-Sol : €BXRMNAT—IR—X

4. RICT-Ceram : TS =W IORXRT—IN—2R

5. RICT-Cerm : H—Xw AR}, EBEMBIT—HFIR—X

6. DA, ZiBEFRFET
CNSEBSIEESNTEETIRMEINE T, FHESRVEHhELSIEEL.
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X. S5 X

1. “Development of New Equilibrium Calculation Software:
CaTCalc”, K. Shobu and T. Tabaru, Mater. Trans., Vol. 46, No. 6,
p. 1175 (2005).

2. “CaTCalc : New thermodynamic equilibrium calculation
software”, Kazuhisa Shobu, CALPHAD, 33 (2009), pp 279-287.
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XI. BHFET —IR—XDIERK

XI-1. Image Digitizerd#FI %
XI-2. Fitting ToolDfERE

XI-3. BAHFE T — S DEHE

XI-4. BAHZF)S A - DEiE LA
XI-5. B—REHEST — Y DFAE
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XI-1. Image Digitizer®FIRE

BUFTEEBORFT—57%ZFI(C. CaTCalclCHRiADDigitizerDFEREERUE T,

30

25 ° 0)@“

Nl

Cp (J/molK)

10 /
5

0 500 1000 1500 2000 2500 3000 3500

T(K)

. XZ31—®D[Assessment]-[Image

1culation [A5525510) Databases Help digitize r] TT{V@{‘U‘%MBJ:LT

Dta and Optimizati || (B coleution | (i | (@ | gsa

o
i Image Digitizer I
el TiN-xAIN #3 Fitting Tool

% ::::: :i Convert Thermodynamic Data * 5i03-xMgO P=1.01325bar
L Function Fitting >

Yb203-A1203-5i02 |

Project | Axis | Scal

fief CasSio3-xMgSio! First Principle Data
et Cazsioa-Mg251|  Base Functions
A Y01.5-xMgO-y5it

B Sb-xs #2 Gibbs Energy Continuity Check
e Sb-xs #1 Convert PV param

E fg;;):il Aqueous Utility Programs

{I= sb203 #1
A B

1% 1800]

= O Come ) «  EERIUYTR—RICIE-U. Image

ints

’ NI T ZFAPIAHEFT .
25 EASRUTE ey

—— LTFaW,

XY-Values
X Y

cp (3/molKK)
G
[—

0 500 1000 1500 2000 2500 3000 3500

Put a delimiter | [ Copy Values T(K)




PEERDABD

e
| mmage || d J
Reference point:
0,0
[23500,0
Ut re ordinat
3500,0 | Enter |
X: Log V: Log
XY-Values
X Y

| Put a delimiter | | Copy Values |

=J111
Xd

frit

| Close

cp (3/molKk})
- o r w
o =} th S

=]

5

O O
500 1000 1500 2000 2500 3000 3500

T(K)

Xy-Val

X g

16 0.4466
100.22 4.54094
185.022 12.134
277.533 18.6104
454.846 22.2581
871.145 24.1935
1557.27 24.7146
2366.74 24,7891
2083.48 24,038

cp (3/molKk})
— - o r w
wn =1 o =} th S

o

500

1000

1500 2000 2500 3000 3500
T(K)

mage er
age ear
eference points
&o.0
(23500,0
#o,30
e coordinates
< 5 | Enter |
: Log ¥: Log
XY-Values.
X \
100.22 4.54004
185.022 12.134
277.533 18.6104
454.846 22.2581
871.145 24.1935
1557.27 24.7146
2366.74 24.7891
2083.48 24.938

| Put a delimiter | | Copy Values |

cp {3/ molk)
~ [ o ~ w
o 5 5 5 ] ]

o

0

500

1000

1500 2000 2500 3000 3500
T(K)

3DDEELRZRTELET, F9
[RReUCGEHERAZIIIL, €
DEEEZERTELUET (ZZDEditBox
(CXEYDEZONTX YO TAL
UlEnter)Z#f9) . [EARICUTXEH
LevEh FORZSRELET . LK
(IXEH EDRZEERETELTVDECS
T, BB, INSO3IBERRE L
(CEITNEIEREDSRTOKTY,

BBIELIZWVI ST LDy 7
FBET - INEHENTIAMIER
RENE T h—YI 2 DiEE(C
FoTITKE D=YILAZIANZEDD
ZORMEREINEI DT, DHA
TAIBEZZIETEFT . 2. AR
AU EIBBIPHETEFT.

SEHELET —AIE T EBD[Copy
Values)NF> THUw T R—R(CT
E—U. ExcelRECR—-ZANUTIR
FUTTFEL,

BE. LEPQIRI>ZIRTE, $
BROYA A ZZEETEFT,



XI-2. Fitting ToolD{FEREE

LUFTEERDT —524(C LT, #HIADFitting ToolDEREZRUET .

H o :

Trdl w-h A AT LTI

B2 ¢ 5 71.38
A B c | D

1 |T(K) Cp(J/molK)

2 207.68 71.38

3 227.25 77.37

4 246.73 81.53

5 262.14 85.44

6 289.8 20.81

7 297.99 92.4

8 348.05 99.48

[} 373.62 103.75

10 426.62 108.99

11 455.04 109.34

12 514.03 112.62

13 574.86 112.23

14 607.57 117.23

15 638.93 115.62

16 672.42 116.1

17

ks caTcalene

PD-web

File Edit Calculation Assessment Databases Help

Data Assessment and Optimization

Project | Axis | Scale

Image Digitizer

Conditions Fitting Tool
P (bar) 100 - :
Convert Thermodynamic Data |
X-Axis i __
armkla | MR?0S First Principle Data
ooieol CE)
Paste Clear | | ‘ Close
e .
x M 116 - e
207.677 71.384 114
227.25 77.3744 112 " .
246.731 81.5281 110 -
262.142 85.439 108 Y
289.798 90.8132 106
297.992 92.401 104 .
348.047 99.4785 102
373.618 103.752 100 .
426.622 108.991 o8
455.038 109.344 o6
514.027 112.622 o4
574.859 112.225 92 .
607.567 117.229 90 Ll
638.926 115.622 88
672.419 116.095
86
L]
84
82 ')
80
78 °
y=A+Bx+C/x~2 E 76
74
‘. Clear Params H Add Params ‘ 72
300 400 500 600
| Execute fitting | | Copy Params |

LT -0, CNEIUYTIR—
REOE-LET, 91 NUTRARE
TINZHTEBLEE A,

XZ1—M[Assessment]-[Fitting
Tool] CFitting ToolZXZ 5 _L(F% T,

Paste/RY> &L THUYTR— RA
DF=AZFFET . K(EE B
TIOYMLFETH, ZOXRESEE

Rz FAVTGRAZRUTTE0,



1 Curve Fitting Tool =
Paste Clear ! Close

sl : . Fitting Tld. B, FTIRIAELS
T i < . DHEL. RERHDZ I TEHR
T o0 o TERULF I, CCTIRHEUBIER(E

CT— i . FIHLRDEDELT. 20DRE
me Jw e EHEICH B TENT 35555 R

mon e o UET . EKDLICHE R
- :: 348KELT207~348KDT — 5 %18
e Tier o IRUZEY,

T u . [Execute fitting) ZHU CfittingZ

octe g D s ITHEZDRERNIR TERREN
9. fittingh'RIF CoHNIL[Add
Params] CCOREEBHID/ T X —
— e —BHRIFLET.

T i C .+ ORICEDOBESEETEV, B

S s BR(CfittingZiTUVE T . RIFTHI
me  mm % ‘ (E[Add Params] T/\SA—5ZEN
S z: . RIFL T2V, (B8, IR

574.86 112.23 90

607.57 117.23 :2 (:BLT%’J \érdtz“l/(j:\ tt%&b‘\
me e || 4 Gibbs TILF— 2RI (CHEY

A we IBCEHHD. HEPNEERIL
e BCTEHLE A, )

Execute fitting | Copy Params

s+ ZOD#&. [Copy Params]iNI> T\
A=A ) TR—RICIE-U.
Excel REICR—ZANUTTFE0L,

el A-h  BA  A-SLPIN B 59 BE  E==  ALT  ATOKEEY- ® ERIFZINGA-HIDHITYT, ToLT1

A | 8 | c | o pmEN r | s | n | 1 HD. C(N)FLEEDZIEDRE

1|10 T1 c(0) c(1) c(-2) c(2) c(3) C(-0.5) C[(-3)

2 207.68 348.05 79.23175 0.084709 -1099875 0 0 0 @N;KI,E@{%iy_C@éZCE%u*b

3 348.05 672,42 128.8465 -0.00855 -3127195 0 0 0 \
: TWEY,

o COFT—A%FIALTGibbsIRIL
F—BAEERDHZTEILRIED
[BAHFT —HADZIRE |2 SIE0
TIE&0,




XI-3. BHFET —HDOEME
BUFICH, S, CpOF—&%Gibbs TRILE—[CEMT 5755k S Wa s R LT,

OFRFTEY I b=FHI 5%

1. Enthalpy. Entropy. LEEBADT—HM5GibbsT>)LF—BEEZERDHDHE

A B C [B] E F G H I ] K
1 Phase Formula |state TO T1 HO S0 C(0) C(1) C(-2) Ref
2 |MxO MxO S 207.68 348.05| -1086000 84.83| 79.23175| 0.084709| -1099875
3 |MxO MxO s 348.05 672.42 128.8465| -0.00855| -3127195
4

«  _FRIDO&LS(CPhase. formula, statel. JREEIH. 298.15KICHIFBIEAEL Y Enthalpy.
EXEEntropyDBIRELLRADRE BRI DR ZIERKRLET (BIR-STROIZLLEDES
FEBICUTWET , B, ZEEA Y EnthalpyX EntropyISXEANSBICEIEDTY)
CCTIEBAAIIWZET, stateldEHH. BB, HATENENS., | gbtUE T, Iz, TOTODH
ESE VRIS E(FIEE ZDOHOESODANDDICHTESTZEVE T,

«  COXREHEIEBRZHEZSHTIVYITR—RIIE-U, XAZ1—0D[Assessment]-[Convert
Thermodynamic Data]-[HSCp to Gfunction)ZiZ5E . JUVTR— RRDT —9h'Gibbs T
R F—ERCEENET,

{ks caTcalone
File Edit Calculation Assessment Databases Help
|F’D-W8b Data Assessment and Optimization I E Calculation ||u Assessment
Project Image Digitizer
g Nd203-xA203 #1 Fitting Tool
figd Nd203-%5102 #1 - .
3
NA203-xMg0 #1 | Convert Thermodynamic Data | HSCp to GFuncion
E - - HSCp to Phase data
- :?}ﬁi;ﬁ? #2 First Principle Data » =P ) v
L e A Base Functions > HSLp to ADE data

o HEREVVYTIR—-RREFESNTOEITDT, T—IT7AIUR—ZNUTLZEL, [HSCp
to Phase data]ZiENE. COBAZINDPhase|BEREIBINENFE T, £z, [HSCp to ADB
data] I EDADBERN DT —AICEHENE T,

2. Gibbs IT*)L+—Bd#%&Enthalpy. Entropy. LEBDT—4(CHERT B5E

«  TOBIDESIC, GibbsIRILF—BIEDRIERENSEDODZIIYITR—RICIE-LT,
AZ1—®M[GFunc to HSCp data] ZiEA TEE W\, ZHaENTFER(IRAR(CIUw TR—R
(CfRfFEINZET,

Fln::tiCUZDSDL 298. 1.5 1.‘3!4- 1,F qq+’44 Il?q 21 *T 63.5877*T+LN(T) !




LAUF T3HHAAHDEIRY — )2 FH T DT5EZ R UE T BIESNIZHERE—
FRIBEHEICK DT —IZ/SA—FLITDHACHEFTLEL D,

1. Fitting ToollC K&Fitting

¥ curve Fitting Tool (=)
Paste Clear C Data Converter )| 1! Close
XY-Values
X Y («] 20

/

Fitting ToolZFAU\TFittingZ4TL\. [Add Params] T/\IAXA—A%{RTFUIZ&. Fitting ToolD
EBD[Data Converter] N> %L TEHRY — ) B UE T, COEE, \TA—-FEER
XENET,

150 23.42572575

{&; pata Convertor X
File Edit
Phase Formula State dHO(1/mol) SO/ molk) Reference MW (g) Poisson's ratio  dEO(eV/atom)

q o<

TO(K) T1(K) c(o) c(1) c(-2) c(2) c(3) C(-0.5) C(-3)
0 20 0 0.11463708 0 0 0.00041436091. 0 0
20 100 54.440556 -0.072532194  4063.7403 0 0 -257.36478 0
100 2000 21.904182 0.0041379413 -34832.016 0 0 30.172525 0

Phase. Formula&StateZ A 1L, T —INE—RIEFTE TKROIZBDDIHE(LIE0Z A
HUET . Fz. CcphFormulaBE i AtomBENISUTFIVIZ AN T, €D, T
2D [Convert] N> % T EGibbs TRILF—BEEINESNE T,

{k; pata Convertor x
File Edit
Phase Formula State dHO(3/mal) SO0{1fmoli) Refarence MW(g) Poisson's ratio  dEO{eV/atom)
MxO MxO 5 2021RICT -0.52826

Formula * Atom

TO(K) T1(K) c(o) cf1) c(-2) c(2) c(3) C(-0.5) c(-3)
0 20 0 0.11463708 0 0 0.0004143601; 0 0
20 100 54.449556 -0.072532194  4063.7403 0 0 -257.36478 0
100 2000 21.904182 0.0041379413 -34832.016 0 0 30.172525 1]

Parameter G(MxO(s);Mx0;0) 0 -101938.684+2.2927416E-13*T-0.11463708%T**2-6.906152E-05"T**4; 20 Y
-08008.3037+645.4609663% T+0.0725321 94 T**2-4063.7403*T**(-1)-2058.91824 *SQRT(T)-108.89911 2*T*LN(T); 100 ¥
-105535.428+184.833624*T-0.004137941 3% T"*2+34832.016% T"*(-1)+241.3802*5QRT( T)-43.808364 *T*LN(T); 2000 N 2021RICT !

Convert Copy parameters Quit




NFEINS A= Dbk

e LD AT

BE. RO 3 ATV ICLB,

1. DatafileDEXTE

2. EERT—AIDFELSD

3. Assessmentt&EEIC &L DERIEAL

9| Al-ZnROT7EAX> NefFI(C57BAT B,
1. CaTCalc XEDAssessment/hY>Z3L., AssessmentEZ1— )L %<,

o)X

File Edit Ci i D Help

- [25vmtema | @ Oote || b colcueti
Project | | Summary

Bt Phase Mapping for (Al-0-Si) #1
A Projection Calc for (Fe-Cr-C) #9
fiuf Phase Mapping for (Fe-Cr-C) #4
Jgt Phase Mapping for (Fe-Cr-0) #10
A Projection Calc for (Fe-Cr-C) #8
A Projection Calc for (Fe-Cr-C) #7
A Projection Calc for (Fe-Cr-C) #6
A Projection Calc for (Fe-Cr-C) #5
D Phase Mapping for (Fe-Cr-C) #3
{igt Phase Mapping for (Fe-Cr-0) #9
A Projection Calc for (Fe-Cr-0) #4
A Projection Calc for (Fe-Cr-C) #4
A Projection Calc for (Fe-Cr-C) #3
A Projection Calc for (Fe-Cr-0) #3
A Projection Calc for (Fe-Cr-0) #2
A Projection Calc for (Fe-Cr-0) #1
D Phase Mapping for (Si-0-Al) #1
1] solidification for (Fe-Cr-C) #5
L] solidification for (Fe-Cr-C) #4
1] solidification for (Fe-Cr-C) #3
1| solidification for (Fe-Cr-C) #2
|i= Step Calc for (Fe-Cr-0) #5
}i= step Calc for (Fe-Cr-0) #4
Equilibrium Calc for (Fe-Cr-0) #2
|1 Step Calc for (Fe-Cr-0) #3
Equilibrium Calc for (Fe-Cr-0) #1
Dt Phase Mapping for (Ag-Al) #2
Duf Phase Mapping for (Ag-Al) #1
Bt Phase Mapping for (Al-zn) #2
Dt Phase Mapping for (Al-Zn) #1
I\J G-Energy Calc for (C-Cr-Fe) #1
Equilibrium Calc for (C-Si) #1 E 1 Dev 0
1] solidification for (Fe-Cr-C) #1
A Projection Calc for (Fe-Cr-C) #2 | Experiments | Calculated Data
A Projection Calc for (Fe-Cr-C) #1 |
fied Phase Mapping for (Fe-Cr-0) #8

3 i /namic Assessment L_En!x
File Edit CDB Examine
| Evaluate | | 1step | Ssteps | 10steps | X | | Discard new | | Close |

+ Parameter Current value New Value RDev




Data®load

1. EORYIZADAMIZAZ1—TLoad CDB fileZRL CFile)EIREEZ HU. 74
JAIACEDAIZn_Optimization.CDB%Zload 3 D,

File Edit CDB Examine -
| Evaluate | | 1step | Ssteps | 10steps | X | [Discardnew| | Close |

+ Parameter Current value New Value RDev

Save values as the optimization parameter values
Store values directly in the parameters
Save as a new optimized CDB file 1

E 1
| Experiments | Calculated Data

Store temporarily current set

Set all parameters Zero

S

A VOBPID | | DATA QL
c & E¥iE #
~% B¥A-Pr.COB 2017/01/1715:32  Cl
BEFTUS @AI-Pt-Ni.CDB 2017/01/17 15:39 Cl
[@Aizn_optimization.coB 2017/02/1711:52__C 4
l @cu-zr.coB 2016/11/16 11:04 Ci
- [@FeCrC_Demo.cdb 2016/11/17 14:16 Cl
FAob7 [@Fe-Cr-0_Demo.CDB 2017/01/17 14:28 Cl
£ c
Ci
>z COL
IPA NN | ALZn_Optimization CDB P — T Y
&{ F7AMOIEEET: | Data files (COB) - Eeth |
| EREEAIPELTRKR)
e

2. TEERTEIRIDHIL(T7O-THHEZDT. AlkznziEIRT 3,

Select elements




DBI71 )L Ds5%

2% %

& Thermody

File Edit CDB Examine

" FCC_HO

Parameter

Evaluate lstep | Ssteps | 10steps | X

Current value
0

Discard new

Close

New Value

RDev

(=) §.3

FCC_S0
FCC_H1
FCC_S1
FCC_H2
FCC_S2
HCP_H0
HCP_S0
LIQUID_HO
LIQUID_SO
LIQUID_H1
LIQUID_S1

+ o+ o+ i+

Experiments | Calculated Data

0 0000000000

Dev 0

F—AI74 ) MoaddN., TE{LI B/ IA-INKRREND. T
B(IAZ1—DCOBNI>ZIH T ERRSNBD T, BRI DL,

— 374 )LD

IRICAssessmentExample.xIsxZFIE. Zn-AlID>— Mz COT7AILET—4

JAIA (A—HY¥RFI1X> N¥CaTCalcXE¥DATA) DFRICHDET,



—

- AENIE- T RNPC AN [

CaTCalcRNE#T—4

Tie-Line, Zn-Al, T(K)=656, X(FCC_ALAl)=0.33, X(LIQUID,AI)=0.11
Tie-Line, Zn-Al, T(K)=675, X(FCC_AL =04, X(LIQUID,AJ)=0.15
Tie-Line, Zn-Al, T(K)=699, X(FCC_ALAl)=0.49, X({LIQUIDAI)=0.2
Tie-Line, Zn-Al, T(K)=800, X(FCC_A1 Al)=0.85_X(LIQUID,AI)=0.59
Tie-Line, Zn-Al, T(K)=656, X(LIQUID,Al)=0.11, X[HCP_A3,Al)=0.02
Tie-Line, Zn-Al, T(K)=675, X(LIQUID Alj=0.05, X[HCP_A3,Al)-0.012
Tie-Line, Zn-Al, T(K)=685, X(LIQUID Al}=0.02, X[HCP_A3 Al)=0.006
Tie-Line, Zn-Al, T(K)=400, X(FCC_AL Alj=0.97, X{HCP_A3 Al}=0.003
Tie-Line, Zn-Al, T(K)=460, X(FCC_ALAl)=0.94, X{HCP_A3,Al)=0.006
Tie-Line, Zn-Al, T(K)=500, X(FCC_ALAl)=0.92, X(HCP_A3,Al)=0.01
Tie-Line, Zn-Al, T(K)=540, X(FCC_ALAl)=0.873, X(HCP_A3 Al}=0.014
Tie-Line, Zn-Al,_T(K)=550, X(FCC_A1 Al)=0.86, X[HCP_A3 Al}=0.02
Tie-Line, Zn-Al, T(K)=570, X(FCC_A1 Al)=0.39, X(HCP_A3 Al}=0.02
Tie-Line, Zn-Al, T(K)=610, X(FCC_AL Al)=0.36, X{HCP_A3,Al}=0.02
Tie-Line, Zn-Al, T(K)=650, X(FCC_ALAl)=0.335, X(HCP_A3 Al}=0.025
Tie-Line, Zn-Al,_T(K)=654, X(FCC_A1 Al)=0.33, X[HCP_A3 Al}=0.02
Tie-Line, Zn-Al, T(K)=552, X(FCC_A1 Al)=0.86, X(FCC_A1Al)=0.41
Tie-Line, Zn-Al, T(K)=570, X(FCC_ALAl)=0.83, X(FCC_ALAl)-0.445
Tie-Line, Zn-Al, T(K)=599, X(FCC_A1 Al)=0.78, X(FCC_A1Al)=0.52
Tie-Line, Zn-Al, T(K)=622, X(FCC_A1 Al)=0.67, X(FCC_A1 Al)=0.64
HVIR, Zn-Al, T(K)=953, X(LIQUID,AJ=0.8, dH[J)=1568

HMR, Zn-Al, T(K)=953, X(LIQUID,AI)=0.6, dH[J)=2430

HMR, Zn-Al, T(K)=953, X(LIQUID,Al)=0.4, dH[J)=2508

HMR, Zn-Al, T(K)=953, X(LIQUID,Al)=0.2, dH(1)=1723

Invariant-Reaction, Zn-A), T(K)=550, X(FCC_A1 Zn)=0.1456, X[FCC_A1,Zn)=0.59, X(HCP_A3,Zn)=0.985

Invariant-Reaction, Zn-Al, T(K)=655, X(LIQUID,Zn)-0.89, X(FCC_A1,7n)-0.667, X(HCP_A3,Zn)-0.977

TIE, Zn-Al, T(K}=550, X(FCC_A1 7n)=0.1456, X[FCC_AL Zn)=059
TIE, Zn-Al, T{K}=550, X(FCC_A1,7n)=0.1456, X(HCP_A3,Zn)=0.985
TIE, Zn-Al, T{K)=550, X(FCC_A1,7n)=0.59, X[HCP_A3,7n)=0.985
TIE, Zn-Al, T(K}=655, X(LIQUID,Zn)=0.89, X[FCC_A1,7n)=0.667
TIE, Zn-Al, T(K)=655, X(LIQUID Zn)=0.89, X(HCP_A3 7n)=0.077
TIE, Zn-Al, T(K)=655, X(FCC_A1 Zn)=0.667, X(HCP_A3 Zn)=0.977

B

& D E F G
[PARROTRIDPOPIF I

ENTER SYIDX1=0.01, DX2=0.01
ENTER SYIDT5=10.0, DH = 100

$ Tieline between FCC_A1#1 and FCC_A1£2

TABLE HEAD

CREATE NEW_EQUILIBRIUM @@ 1

CHANGE STATUS PHASE * = §

CHANGE_STATUS PHASE FCC_A1#1, FCC_ A1#2 = FIX 1
SET_CONDITION P = PO, T = @1

EXPERIMENT X(FCC_A1#1, AL)- @3 : DX1, X(FCC_AL#2, AL)- @2 : DX1

SET_START VALUE Y[FCC_A1#1,AL)= @3
SET_START VALUE Y[FCC_A142,AL)= @2

TABLE VALUES
$ LIST THE PHASE COMPOSITION IN EQUILIBRIUM

$T[K]  X(FCC_A1iX(FCC_A1#1, AL)
552 0.6 041
570 083 0445
599 0.78 0.52
622 0.67 0.64
TABLE END

$ Tieline between LIQUID and FCC Al

TABLE HEAD

CREATE_NEW_EQUILIBRIUM @@ 1

CHANGE STATUS PHASE * = §

CHANGE STATUS PHASE LIQUID, FCC A1 = FIX 1
SET_CONDITION P = PO, T = @1

EXPERIMENT X(LIQUID, AL)= @3 : DX1, X[FCC_A1, AL)= @2 : DX1

TABLE VALUES
$ LIST THE PHASE COMPOSITION IN EQUILIBRIUM

$T[K]  X(FCC_AL, X(LIQUID, AL)
656 033 041
675 04 015
699 049 0.2
800 0.85 059
TABLE END

DA RIDYZNMEThermoCalc-PARROTDPOP
TP THd. TDHICEZESN TNBERERT —4
DHEIRSHUIEEDONEDEDFSNIEEID T, &
nhcaTCalcFHDEERT -5, COEPDZEIRL. I
DyTR—RCIE-9 3.

> EERT —AHDVERK AR TFE(LExcelRENDKETEY I M2 AALB,



E3 l%ﬁ 5: T

D

ks Thermodynamic Assessment

T

File Edit CDB Examine

| Evaluate | | 1step | Ssteps | 10 steps | X | Discard new | | Close

Parameter
FCC_HO
FCC_S0
FCC_H1
FCC_S1
FCC_H2
FCC_S2
HCP_HO
HCP_S0
LIQUID_HO
LIQUID_SO0
LIQUID_H1
LIQUID_S1

Current value New Value RDev

coooooooo0ooB

Dev 0

Experiments | Cgculated Data

Paste ClipBoard Data
Append ClipBoard Data
Copy to ClipBoard

Add

Delete

Delete All

Put Weighting Factor of 10

| File

FE S R S S R S S S S

-
o=t

o LN oM B MoR o

Edit CDB Examine

Evaluate | | 1step | Ssteps | 10steps | X | Discard new | | Close |

Parameter Current value New Value RDev
FCC_HO
FCC_S0
FCC_H1
FCC_s1
FCC_H2
FCC_S2
HCP_HO
HCP_S0
LIQUID_HO
LIQUID_S0
LIQUID_H1
LIQUID_S1

cooooooooo o

Dev 0

Experiments | Calculated Data

: Tie-Line, Zn-Al, T(K)=656, X(FCC_A1,Al)=0.33, X(LIQUID,Al)=0.11

Tie-Line, Zn-Al, T(K)=675, X(FCC_AL,Al)=0.4, X(LIQUID,Al)=0.15
Tie-Line, Zn-Al, T(K)=699, X(FCC_A1,Al)=0.49, X(LIQUID,Al)=0.2
Tie-Line, Zn-Al, T(K)=800, X(FCC_A1,Al)=0.85, X(LIQUID,Al)=0.59
Tie-Line, Zn-Al, T(K)=656, X(LIQUID,Al)=0.11, X(HCP_A3,Al)=0.02
Tie-Line, Zn-Al, T(K)=675, X(LIQUID,Al)=0.05, X(HCP_A3,Al)=0.012
Tie-Line, Zn-Al, T(K)=685, X(LIQUID,Al)=0.02, X(HCP_A3,Al)=0.006
Tie-Line, Zn-Al, T(K)=400, X(FCC_A1,Al)=0.97, X(HCP_A3,Al)=0.003
Tie-Line, Zn-Al, T(K)=460, X(FCC_A1,Al)=0.94, X(HCP_A3,Al)=0.006

: Tie-Line, Zn-Al, T(K)=500, X(FCC_A1,Al)=0.92, X(HCP_A3,Al)=0.01

: Tie-Line, Zn-Al, T(K)=540, X(FCC_A1,Al)=0.873, X(HCP_A3,A)=0.014
: Tie-Line, Zn-Al, T(K)=550, X(FCC_A1,Al)=0.86, X(HCP_A3,Al)=0.02
: Tie-Line, Zn-Al, T(K)=570, X(FCC_A1,Al)=0.39, X(HCP_A3,Al)=0.02
: Tie-Line, Zn-Al, T(K)=610, X(FCC_A1,Al)=0.36, X(HCP_A3,A)=0.02

Tin lina Zn Al TOA_EEN VICCA A1 ADN—0 9IE VAICR AD ADN—0 NNE

==X M
—-r—

aJu

- CaTCalc 7 ZAAD MEZ 1)L D
T DExperiments/ (R ZFIE.
NOZAAMNIDTHAXZ1—0
Paste Clipboard data T7 —%%
R—=AR,

L ET#fRET .

CC C1lstep. Ssteps. 10stepsZ
R (IHBE N RS,



. m Thermodynamic Assessment ( :lgl x ]
File Edit CDB Examine
| Evaluate | | 1step | 5steps | 10steps| X | | Discard new | | Close |
| + Parameter Current value New Value RDev "
|t FCC_HO0 7804.50914661 7804.50911741 -3.74E-09
j + FCC_S0 -0.412798868469 -0.412798814462 1.31E-07
+ FCC_H1 6339.57424204 6339.57423462 -1.17E-09
| + FCC_S1 -4.272578892 -4.272578877 3.51E-09
| + FCC_H2 -5404.79083657 -5404.79080928 5.05E-09
+ FCC_S2 7.42492294742 7.4249229049 -5.73E-09
| + HCP_HO 14412.2967723 14412.2967581 -9.86E-10
‘ * HCP_S0 0.328439522225 0.328439550927 8.74E-08
+ LIQUID_HO 9715.40719726 9715.40714371 -5.51E-09
| ¥ LIQUID_SO -2.67039937979 -2.67039929263 3.26E-08
+ LIQUID_H1 44,7646553221 44,7646417346 -3.04E-07
| + LIQUID_S1 -1.23228512074 -1.23228510164 1.55E-08
Dev |0.051580029

Experiment<_Calculated Data

No. EN Type T xfw Weight Exp. Value Error Z‘
| 0 TIE-LINE 656 0.33 1 dG/RT=0 -0.005915454091923411|__
e § 0 TIE-LINE 656 0.11 1 dG/RT=0 -0.01976688097252693

2 1 TIE-LINE 675 0.4 1 dG/RT=0 0.02868790236632389

(3 1 TIE-LINE 675 0.15 1 dG/RT=0 0.01214732740380724

4 2 TIE-LINE 699 0.49 1 dG/RT=0 0.02968307636206766

(5 2 TIE-LINE 699 0.2 1 dG/RT=0 -0.01127723448238368

6 3 TIE-LINE 800 e 1 dG/RT=0 0.03454931649738193

'8 4 TIE-LINE 656 5 0.01582222345405665

‘ 10 5 TIE-LINE 675 dG/RT=0 0.03780136930482275

11 5 TIE-LINE 675 0.012 1 dG/RT=0 0.002998864417034264
12___A TIE-LINE A85 002 1 dG/RT=0 0.0022A3315221726522

«  Fo/)RECalculated DataDUZA MCEIDEEDD, REMELETEEOERREER
RI B, EEREMADT. x/w. BLUWeight(IHRERTEE.

*ERE (I5-) NREKBIIEC, |EE, B, & Y, KRCBIIRRENET,
ETEBNMIINTIN FEMZEERENM VLSRR E—D0BZR(CANFT.

o EERMBICEIFEHNHI2ON—RZHIBROT, WeightDHR5Y, TOx/wb (EERIE
EOFEHRRNT) FARUEANRWMGELHD,

AR (C(FIEIEISEWNT —INH IR DR TEZ (DU TLNIELE
LLVEHIENTETREED, IRRCEIRERRFDRPRENTVIIHZEN S, FLL.
TEZHRODBVT —FEVSEDFEDHR V., /N _FETEIAREINE
PAERFSES5ZZ0T. NEZOFFXTIASRRELFS XL EEK
I3, LOTCDIIRT—ACHUTIE, D EDBweight X FIFANELHD.
BE. ARIHETIEIHNDOZARESEHFANTRIFNUIRSN,
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* X”31—(DExamineZIEU, Phase diagramZ
ERI DL FRIMIEN S,

ks catcale xe _O)x

File Edit Calculation Assessment Databases Help
[Results| v |® system || @ Data &‘1 Calculation ||tz Assessment © Exit
Project | Axis | Scale Summary | Plot | List ‘

[t Phase Mapping for (Al-Zn) #3
[t Phase Mapping for (Si-0-Al) #1
! ] solidification for (Fe-Cr-C) #5 Zn-xAl P=1.01325bar
| Solidification for (Fe-Cr-C) #4 1000
.| Solidification for (Fe-Cr-C) #3
. Solidification for (Fe-Cr-C) #2 950
}}= Step Calc for (Fe-Cr-0) #5
| 1= Step Calc for (Fe-Cr-0) #4 200
Equilibrium Calc for (Fe-Cr-0) #2
{1 Step Calc for (Fe-Cr-0) #3
Equilibrium Calc for (Fe-Cr-0) #1
figt Phase Mapping for (Ag-Al) #2
figt Phase Mapping for (Ag-Al) #1
[t Phase Mapping for (Al-Zn) #2
fgt Phase Mapping for (Al-Zn) #1 %0
NJ G-Energy Calc for (C-Cr-Fe) #1
Equilibrium Calc for (C-Si) #1
! | Solidification for (Fe-Cr-C) #1
A Projection Calc for (Fe-Cr-C) #2 |
A Projection Calc for (Fe-Cr-C) #1
[t Phase Mapping for (Fe-Cr-0) #8 |
figt Phase Mapping for (Fe-Cr-0) #7

-
=

Temperature (K)
=3
w0
o

figt Phase Mapping for (Fe-Cr-0) #6 550 o
[ Phase Mapping for (Fe-Cr-C) #2
[t Phase Mapping for (Fe-Cr-C) #1 500

|} Step Calc for (Fe-Cr-0) #2

}I= Step Calc for (Fe-Cr-0) #1 450

400

350

300

2 4 .6 .8 1
Mole fraction Al

Calculation Time: 1sec.
Dev= 0.051580029
v | | FCC_HO= 7804.50911741

a0

(0.33126,190.36)
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WeightDaEZ245

Zn-xAl P=1.01325bar
1000+

950
900
850
800
750
700
650
600 ]

Temperature (K)

550 ] O
500
450-
400 1>
350

300-

2 4 .6 .8 1
Mole fraction Al

Calculated data®'JART. No.36~39(DWeightZ€11Z€111000
(LT3, ABDBEOIE S FF T (CSEERE[C—E8T Bo O
SOl EOT BRI IN, TTDRERFEAPORERT —5%
SIRU T ERRFIB T 2EN DD,
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Thermodynamic Assessment

Flle Edit CDB Examine
[Evaluate[ | 1 step 5 steps 10 steps | X | |_Discardnew| I Close I

Parameter Current value New Value RDev

FCC_HO 7804.50911741 -3.74E-09
FCC_S0 -0.412798814462 1.31E-07
FCC_H1 6339.57423462 -1.17E-09

L 51 Load CDB file 32170
FCC_H2 Reload current file 5.05e-09

FCC_S2 -5.73E-09
HCP_HO Save values as the optimization parameter values -0.86E-10

HCP_S0 ' Store values directly in the parameters 8.74E-08
LIQUID_HO " Save as a new optimized CDB file -5.51E-09
LIQUID_SO 3.26E-08

Store temporarily current set
LIQUID_H1 -3.04E-07

LIQUID_S1 %h 1.55E-08
Parame .

SR T S S R SR ) B S

£

 Experiments | Calculated Data |
No. EN Type T Exp. Value Error

35 17 TIE-LINE dG/RT=0 -0.002824117820402956
36 18 TIE-LINE dG/RT=0 0.005269984190533915
37 18 TIE-LINE dG/RT=0 -0.00360727099990958
38 19 TIE-LINE dG/RT=0 0.000823996527196628
39 19 TIE-LINE & dG/RT=0 -0.00085417572572055
40 20 dH=1568 -0.001165811481895896
22
23

al

42 dH=2508 -0.02252123077903302 r
43 dH=1723 -0.02181212761568399
44 (24 dG/RT=0 8.490162263524358E-06
45 24 dG/RT=0 0.003001989366630138

24

dG/RT=0 -0.005651856690672135

- alatatiEia - (05

L e o i e
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| ks Thermodynamic Assessment - )O)x)
File Edit CDB Examine
 Evaluate | 5 steps | 10 steps | X | | Discard new | | Close |
[ + Parameter Current value New Value RDev
E o BCC_A0 23532.8024165 23532.8024165 1.77E-12
+ BCC_BO -7.7269668182 -7.72696681821 -1.31E-12
+ BCC_A1l 3258.28540709 3258.28540707 -6.64E-12
+ LIQ_AD -21765.7934952 -21765.7934952 1.92E-12
+ LIQ_BO 15.2152908428 15.2152908428 -2.5E-12
+ FCC_AO0 21985.3172086 21985.3172087 5.61E-12
+ FCC_BO -7.00206438427 -7.00206438437 -1.44E-11
+ Vi 20352.2795159 20352.2795159 -8.63E-13
+ V2 -29.4448426251 -29.4448426251 -9.46E-13
@ 10.00245590073 >
Experiments = Calculated Data
No. EN Type T xfw Weight Exp. Value Error
0 INVARIANT 1193 408 1 dG/RT=0 -0.00068889435450160
1 0 INVARIANT 1193 0.13 1 dG/RT=0 0.001660766902403956
2 0 INVARIANT 1193 1/3 1 dG/RT=0 -0.001214887981981031
3 1 CONGRUENT 1341 1/3 1 dG/RT=0 0.000669120628475757.
4 2 HTR 1341 1/3 1 dH=3727 -0.001309707511390672
5 3 INVARIANT 1049 0.73 1 dG/RT=0 0.000269362071344041
6 3 INVARIANT 1049 0.907 1 dG/RT=0 -0.00066703369064725
7 3 INVARIANT 1049 1/3 1 dG/RT=0 0.000449735227094877.
8 4 INVARIANT 1203 0.81 1 dG/RT=0 -0.000189722252227891
9 4 INVARIANT 1203 0.931 1 dG/RT=0 1.735378911739913E-05
10 4 INVARIANT 1203 0.94 1 dG/RT=0 -1.579751158755762E-0
11 5 INVARIANT 726 0.037 1 dG/RT=0 0.000153230169218660
12 5 INVARIANT 726 0.886 1 dG/RT=0 0.000436108531258751
13 5 INVARIANT 726 1/3 ) dG/RT=0 9.695260749562062E-05
14 6 FORMATION 1594 0.98 1 dG/RT=0 -0.00067582900464351
15 7 FORMATION 1548 0.958 1 dG/RT=0 -0.000399506419611256
16 8 FORMATION 1499 0.935 1 dG/RT=0 -0.000391344322505815
M
A

—

T—H774 ) tcex36.cdb(CXFLT. [AssesmentExample.xIs D
tcex36MD>— DT —A%Z AN, [1 Step]h7>Z8EIFRUIIARE,
INSGA=FUZND[RdeV]IHMEIEEZZRULTHD., FFINEKUIIEZRT
Dev(ZZEERBYA MDErrorEMRMS., CNEHEZE(ENRRNIZURER,



m Thermodynamic Assessment
File Edit CDB

( | 1 step DS steps | 10 steps |7| | Discard new | | Close |
— E—

$\<

IL_J\

H

~f~—

l:l,'ig'lé )

| Evaluate |
& Parameter Current value New Value RDev
+  BCC_AD 23532.8024165 1.77E-12
+  BCC_BO -7.72696681821 -1.31E-12
+  BCC_Al 3258.28540707 -6.64E-12
+  LIQAD -21765.7934952 1.926-12
+  FCC_AO ‘ 5.61E-12
+  FCC_BO Calculation Type FIEEENENEL] b- -1.44E-11
+ Vi Temperature (K) ano 2000 e -8.63E-13
+ W -9.46E-13
Pressure (bar) 1.01325 v
[ Composition (X) |01 0.02 v
Experiments | Calculated Data
No. EN Type 1 Phase Error
00 INVARIANT &l Gas | SelectAll | -0.00068889435450160
1 0  INVARIANT ¥ BCC — 0.001660766902403956
2 0 INVARIANT ¥/ LIQ | Deselect All | -0.001214887981981031
3 1 CONGRUENT :j‘ :‘z:‘c: " Details | 0.000669120628475757
|
4 2 HR == -0.00130970751139067
5 3 INVARIANT 0.000269362071344041
6 3  INVARIANT ‘ Calculate | ) -0.00066703369064725
7 3 INVARIANT — 0.000449735227094877
8 4  INVARIANT “ ; [ Glose | -0.000189722252227891
9 4  INVARIANT Fiieiin s ioia e 2| el 1.735378911739913E-0
10 4  INVARIANT 205 e L —yerRT= -1.579751158755762E-0
11 5  INVARIANT 726 0.037 1 dG/RT=0 0.000153230169218660
12 5  INVARIANT 726 0.886 1 dG/RT=0 0.000436108531258751
13 5  INVARIANT 726 1/3 1 dG/RT=0 9.695260749562062E-0
14 6  FORMATION 1594 0.98 1 dG/RT=0 -0.00067582900464351
15 7  FORMATION 1548 0.958 1 dG/RT=0 -0.00039950641961125
16 8  FORMATION 1499 0.935 1 dG/RT=0 -0.00039134432250581

N

AZ1—0D[Examine]z#d¢ LD LS5%Plot ControlhHiiR.
Calculation Type%z
H(AEIELTCalculatehy> %9,

BN FFEEFEEBNEE

ESNZH &
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Hj caTCalc Expert
File Edit FixTab Calculation

Assessment Databases Help

[=EEs

|Resu lts

Project .|Axis ] Scale ]

j] % System IQ Data I ECalculation IgbAssessment I O Exit _
' l

~{igd Phase Mapping for (B-C) #3
-figd Phase Mapping for (Al-Fe) #1
| |5 Step Calc for (0-Mg-5i-C) #2
Equilibrium Calc for (0-Mg-5i-C) #2
Equilibrium Calc for (0-Mg-Si-C) #1
= Step Calc for (0-Mg-Si-C) #1
Equilibrium Calc for (Al-Fe) #2
Equilibrium Calc for (Al-Fe) #1
| |F Step Calc for (Al-Fe) #1
Equilibrium Calc for (Fe-Al) #1
-[igd Phase Mapping for (Al-0-Yb) #1
i Phase Mapping for (O-Al-Nd) #1
-figd Phase Mapping for (O-Y-Al) #2
i Phase Mapping for (O-Y-Al) #1
figd Phase Mapping for (Nd-Si-0) #1
Equilibrium Calc for (Bi-Cu-Zn) #1
-Jigd Phase Mapping for (Fe-0) #4
-figd Phase Mapping for (Cr-B-Mo) #5
i Phase Mapping for (Fe-Cr-Mo- C) #1
-figd Phase Mapping for (Cu-Ga) #
(
(
(

-figd Phase Mapping for (Cu-Ga) #
fid Phase Mapping for (Cu-Ga) #
Jigd Phase Mapping for (Fe-Cr) #22
figd Phase Mapping for (Fe-V-C) #1
| |7 Step Calc for (Cu-Sn) #2
-} |F Step Calc for (Cu-5Sn) #1
-figd Phase Mapping for (Cu-Sn) #3
-figd Phase Mapping for (Cu-5n-Ti) #1
-} 7. Step Calc for (Al-Cr-Cu-Fe-Mg-Mn-Si-Zn
i Phase Mapping for (Fe-Cr-Co) #2
figd Phase Mapping for (Fe-Cr- CD) #1
i Phase Mapping for (Ga- Tl)
-figd Phase Mapping for (H-Ti) #
Jigd Phase Mapping for (In-Yb) #1
E Phase Mapping for (Fe-Cr) #21
-~ Equilibrium Calc for (Fe-Cr) #3
Equilibrium Calc for (Fe-Cr) #2
Equilibrium Calc for (Al-C-N) #10
Eauilibrium Calc for (H-0-Na-Cl-E) #3
I 2

m

Summary Plot | List

2000

B-xC P=100bar

1900

1800

1700

1600

1500

1400

1300

1200

1100

Temperature (K)

1000

900

800

700

600

500

400

300

4
Male fraction C

.6 .8 1

* E Z(J)?'C‘(;“%E

100bar(Z§E)J

Calculation Time: 1sec.

(1.0717,1705.6)
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L I | B0t 1tL) FILA

g CaTCalc Expert =I=IE]
File Edit FixTab Calculation Assessment Databases Help

mResuIts j] @ System I@, Data I @Calculatlon IhAssessment I 0 Exit _
Just |

Project | Axis 1 Scale ] " Summary  Plot |List
g Phase Mapping for (B-C) #4 -
[ Phase Mapping for (B-C) #3

[ Phase Mapping for (Al-Fe) #1

m

B-xC P=100bar

-} |= Step Calc for (0-Mg-Si-C) #2 2000

Equilibrium Calc for (0-Mg-Si-C) #2

Equilibrium Callc for (0-Mg-Si-C) #1 1900
-} = Step Calc for (0-Mg-Si-C) #1 1800

Equilibrium Calc for (Al-Fe) #2

Equilibrium Calc for (Al- Fe) #1 1700
-} |7 Step Calc for (Al-Fe) #

Equilibrium Calc for (Fe Al) #1 1600
-{igd Phase Mapping for (Al-0-Yb) #1 1500

[ Phase Mapping for (0-Al-Nd) #1
E Phase Mapping for (O-Y-Al) #2 1400

[ Phase Mapping for (0-Y-Al) #1 <
[ Phase Mapping for (Nd-5i-0) #1 g 1300
Equilibrium Calc for (Bi-Cu-Zn) #1 =
. o 1200
[ Phase Mapping for (Fe-0) #4 o
[l Phase Mapping for (Cr-B-Mo) #5 £ 1100
[

[ Phase Mapping for (Fe-Cr-Mo-C) #1
[y Phase Mapping for (Cu-Ga) #6 1000
[igd Phase Mapping for (Cu-Ga) #5

[ Phase Mapping for (Cu-Ga) #3 oo
i Phase Mapping for (Fe-Cr) #22 800
fiud Phase Mapping for (Fe-v-C) #1
|5 Step Calc for (Cu-5n) #2 700
-} |7 Step Calc for (Cu-5n) #1
! ! 600
-{igd Phase Mapping for (Cu-Sn) #3
-{igd Phase Mapping for (Cu-Sn-Ti) #1 500
-} |7 Step Calc for (Al-Cr-Cu-Fe-Mg-Mn-5i-Zn
[ Phase Mapping for (Fe-Cr-Co) #2 400
[ Phase Mapping for (Fe-Cr-Co) #1
. X 300
[ Phase Mapping for (Ga-Ti) #1 > 4 5 5 1
[ Phase Mapping for (H-Ti) #1 . : : :
) Mole fraction C
[ Phase Mapping for (In-Yb) #1
[l Phase Mapping for (Fe-Cr) #21
Equilibrium Calc for (Fe-Cr) #3
Equilibrium Calc for (Fe-Cr) #2 Calculation Time: 1sec. -
Eauilibrium Calc for (Al-C-N) #10 2
4 n (2 -

(0.2287,2211.7)

il %ﬁﬁﬁﬁﬁﬁ (Local minimum) (CUNERULTUFD
e E . COLSRIZE(EWeight FactorziREE 9 3757E
HERITHD.



FEF

mThermodynamicAssessment (- (O) x )

File Edit CDB Examine

Evaluate 1step | 5steps | 10 steps | X | Discard new | | Close

+ Parameter Current value New Value RDev
+ BCC_A0 27087.9768361 23507.8643687 -0.132
- BCC_BO -12.432909755 -7.89716815032 0.365
+ BCC_A1l -621.276217424 2678.60836774 5.31

' - LIQ_AD -21460.6705795 -21683.0149591 -0.0104
+ LIQ_BO 15.1049359665 15.1764953271 0.00474
+ FCC_AD 23218.8460994 21918.25707 -0.056

| + FCC_BO -7.82032473767 -6.93335117021 0.113
+ Vi 20325.2997323 20433.3091675 0.00531
- V2 -29.0850693484 -29.4720278688 -0.0133

Dev (0.0121551251

Experiments = Calculated Data

No. EN Type Error B
0 INVARIANT 0.01355771434335934 ._|

1 0 INVARIANT -0.01527912207969434

2 0 INVARIANT 0.017066747374663

3 1 CONGRUENT -0.009816015345463169}

4 2 HTR 0.005578226435442694

5 3 INVARIANT -0.008633323024794177

6 3 INVARIANT 0.02323791358611731

7 3 INVARIANT -0.01530678318914428

8 4 INVARIANT -0.01477901042046324 B

1] D]

sTEMEUARDT. x/w. Weight® 3 5ll(#RERIEE. TILREET. x/W
(FRRDDENEIS/EEEISDIE. Weight(i%ﬁ#ﬁtﬂlﬁ'@@éo
PARROT?E&'C(iﬁﬂz(iﬁ‘ﬂﬁi@ﬁ""ﬂﬁt ANEZEIELEE TN K

—)LC(3Gibbs energy CLEE T B, c_(DJ:D?ailﬁ(D Z2LNME ANEW
k%%ﬁb‘@%&%ﬁtb@@%(@éo ARED1-IOREULETE, 4R
,u\l|ﬁ$E(L7(§E§377&%Z72757)‘EL\1tﬁr'173“37>5 ZZ T, Invariant,
Formation. Tie-Line®D17MDWeightZz100¢55E T D,



Weight Factor®D:

mThermodynamicAssssment (- 'D L
File Edit CDB Examine
| Evaluate | | 1 step | S steps | 10 steps | X | | Discard new | | Close |

| + Parameter Current value New Value RDev

Ik BCC_AO 23507.0114736 23532.2566096 0.00107

|+ BCC_BO -7.71045700721 -7.7267722543 -0.00212

| + BCC_A1l 3245.19262756 3257.42663453 0.00377

| + LIQ_AD -21774.7880303 -21765.7722017 0.000414

| + LIQ_BO 15.2197023288 15.215292867 -0.00029

| + FCC_A0D 21826.2097396 21985.3537328 0.00729

| + FCC_BO -6.88868134761 -7.00207399171 -0.0165

| + Vi 20330.6018339 20352.0983898 0.00106

+ V2 -29.4315179099 -29.4446549504 -0.000446

Dev |0.00257382462

Experiments = Calculated Data

No. EN Type T xfw Weight Exp. Value Error E]
'0 0 INVARIANT 1193 408 100 dG/RT=0 -0.000601280566977995 ,__l
1 0 INVARIANT 1193 0.13 100 dG/RT=0 0.00145311325590462

2 0 INVARIANT 1193 1/3 100 dG/RT=0 -0.001062630830163336
3 1 CONGRUENT 1341 1/3 1 dG/RT=0 0.000721640774381082¢€
4 2 HTR 1341 1/3 1 dH=3727 -0.000840895670931385
5 3 INVARIANT 1049 0.73 100 dG/RT=0 0.000325583646791767¢
6 3 INVARIANT 1049 0.907 100 dG/RT=0 -0.000806992370699523
7 3 INVARIANT 1049 1/3 100 HG/RT=0 0.00054438771275992311
8 4 INVARIANT 1203 0.81 100 dG/RT=0 -0.004101010168613751
9 4 INVARIANT 1203 0.931 100 dG/RT=0 0.000312823794756854
10 4 INVARIANT 1203 0.94 100 dG/RT=0 -0.000336270073343624
11 s INVARIANT 726 0.037 100 dG/RT=0 0.0009859197317620123
12 5 INVARIANT 726 0.886 100 dG/RT=0 0.001985371054235405
13 5 INVARIANT 726 1/3 100 HG/RT=0 0.000634655459253693
14 6 FORMATION 1594 0.98 100 dG/RT=0 -0.00071433665909060 :
15 7 FORMATION 1548 0.958 100 dG/RT=0 -0.000459685728955584
16 8 FORMATION 1499 0.935 100 dG/RT=0 -0.000455013547336714
om — [

J:IODJ:D(CE’x“ E{bZit 9, LXI(EOne Stepz8LliTolcimse

T. <_0)4k,u\'6‘%%§1EU7\ ROIT—(E+3/ N2> TLD, Examine TR
REXZVEN T BE78R—J AR ERE LAERNMEBND. B, TA—
ADIBIC LS TTFEETEDErrorRmaN 3 ENHdN., ZDIHE(E. €
DEAFOWeightfEZ COICUTETE T3, \IA-INHIIEERIF(CHD
JEE%PBE T, WeightZ ol RUTETE T 3,



(K> feBF DOXFULIE

(Lukas et al. “Computational Thermodynamics”&D)

. EERT-ADEIR BRI

— BERAIRDEEDOEERT -2 EARNREDEIAHZIT.
BE. FYEAZERE (Invariant-reaction) 1o, Z&DOh0DiE%
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BB Z SOARERIGOFTENSIEWHRVISE (S, BREHEEBRIMN
CTRIBEEERBARBEOAH TEIEILT 5, BRUERMISNTS. €
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— TOMDERR
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WDTHNIL. INBIRITOEZ EIRRERZSTEUILA MR,
ZOELZTERRERTIE. ZRkinkturnh&Ho> TSR,
DEORELGZ TEIRRERIIBOEE L THERICIIDTENH B,

o ERIEML/NIA=FDENMEHREHE (CEEFOTUVBRIUITERT
32k, BU. AMIEZEILUIBHTES. EERT —IDEHFIHIE
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Fe-Nd-OR 1K RHTEIX]

Region: Fe-Nd-O

Fe-xNd-yO T=0C, P=1bar

Mole fraction Nd

Nd203(A)+DHCP+M17RY

OQMD
{EROERZI B ol mmDERBER
S£—RIEsTE STERNF

Fe-Nd-O Xk mE X

Fe-xNd P=1. 25bar Nd-xO P=1.01325bar

(Nd203)/5-xFe P=1.01325bar
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catcalc &
File Condition Setting Uitdity 0 [ p—
+ | @ oets | figf calouate | SoTI0 [ 1. ERDLSIC, System@@"dﬁ@
© 1L 2 3 4 5 6 7 B 3 W U |12 13 14 15 % |17 ) 5 iy » Py H
: © T spetyby s MET—SINR—IAH5Ba-Ti-OD
Inehude Tonie Gas Species — = o
U B B C N F ol =
Na Mg Al si PEU wr [ R T_g%ﬁ}'_ﬁ JAa’"ig_o
% o sclv o Fe oo WoCuZn Go Ge As Se Br mr o TOude Bt Componerts
Bb St ¥ Zr Nb Mo Te Ru Rh Pd Ag € dh Sn Sb Te 1 xe | Inchude Volume (if available)
csEB* W Ta w Re Os P Au Hg TI Pb B Fo At Rn v Maxcarbon inorganics 2
Er Ra % Rf Ob Sy 6h Hs Mt Ds Rg Ub OR search
= la Ce Pr Nd PmSm Eu Gd Th Dy Ho Er Tm ¥b Lu :
*% ac Th Fo W Np Fu Am Cm 8k Cf Es Fm Md No Lr | Clear g
+ 0B Hame Hotss
|
+ Pureliqadb Pure liquids
+ Puresal.adb Fura solkds
X
File Condition Setting Utility —
% | @ pata | fd calculate | BaTiO | close | 2 Data@ETT—Q%ﬁEmutgijo
+ Phases DataBase Num + Solid Phases TIK)  T2(K)
+ 6o ealGos 10 (s m o
+ Pure Liquids PureLiq 8 + Bao(s) 200 2246
e Soids T RSl UTTET | w0 e
+ Ti203(s) 200 2110
+ Ti305(s) 200 2050
+ Ti407(s) 200 1960
+ Tio(s) 200 2030
+ Tio2(s) 200 2185

3. XZTa—od[Utility]-[View
Current System]Z&EN &, IRTE
D RF LDERZFREFEIT DN HE
WCEFXRIODT, BHRT 7))L
ZTHRELEIT, CITIHMEEN
(CBaTiO3-Test.CDB&E UL &E T,

File Condition Setting

Bd i

T

List Species >

T-Range Check

mim| 5

“DataBase_Info Ba-Ti-0 systen extracted from C:\USERS\SHOBU\DOCUMENTS\CATCALCHE\DATA\ Ideal Gas.adb C: \USERS\SHOBU\DOCUNE
Def ined_System Ba-Ti-0 ! =

f ot st I 4. Editor*'BEITIIE ENDFRT,

Elenent Ba - 137.327 -

s v DI 7A)LICBaTiO3DFT—4S %
,Phaseﬁasldeall1' Ebubijo

Parameter 6(Gas:Ba:0) 200 179854.635-19.9198595+T-22, 5053092+ T+| LN(T)"JZ}‘) 763334+ (-1)+0. 002653532+ T++2-1, 47305935E-
2‘85218 36-‘"5 14184274551 581611+ T*LN(T) +80092811. 3T+ 14581846+ ' +241. 081 39736 55 Tee3-5. Dﬂ!?SBWE 1\

47438 SSTEIIBMMTLN()IMGISDSSEM‘ i 85 - 06

Paraﬂe(‘er g(GaSIBaZ:O) 200 358683.715+466.488929+7-1, =T

5 =2
5. 64 )+f 249, 0460431
1909876216+ T+22-7. 3 +T++3+3.56990714E-10"
Tow(-1)#0. 0116939238+T++2- T SRBR L 0721308, $95a1
04T ol MY 4IRS 1002 Tee (~11-0 NA471ANRSAT T oade1 SIRTANNIE
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2. ERI>FIE—ELERDT—FFE—RIBSATETCTHELE I, CZTEAEL
TAssessmentExample.xIsx®DBaTiO3D> — hDF—FZANET (RD. D7 —
BFELWT—=HFTIFRL., BLETHBEADT—HTY) &

:21 ZFHa%E 1 1/mol 1.04E-05 eV/atom 1 E@@b\éEESZI;?\) I/:F-—_C@'o
3| J/molBfIICEHUE T, IRP.
aTi mm -3. eV/atom ot = pea = s
s Ei?T=OJ st JYmotl F—RIBAETIER. 1EFdHD
; S0 0 /moK IEDDERNSZ SN TNEITDT,
8 T _Teo0/molk2 [FEF#=E L CTFormulaskzD(C
10 10 0.098335 FBADZEZIIRNTFE0N,
11 20] 036668
e e ——

EDICLEFRT, BYESID=ZEIU Y

TIR—RICOE-ULFT. (LE#
DT —FNENZE (. HEBRRTER.
HDNHMEEY (BaTiO3DiHE
BaO&TiO2) DLEEADFIN THEAT
=3 &LV SKopp-NeumanniiEh

fEXFET, @FE. 298.15KU LD
F—AT+H3TY, )

3. CaTCalcDAZ1—D
[Assessment] - [Fitting Tool]
TFitting ToolZRZE. [Paste]/R
F2TCpT—F=ER—AKUET,

4, CZZTIE0~70K, 70~300K.

| Paste | Clear | () | Close

Er— . 300~2000KI(Z 39 LTl (

st SA—AEKROET, (@D

Emmmit o o o EE(E, —RR(CERITEBER(ICK DR
P - - BDET. ) T EEOLSIC

- 0~70KZR U T, RIC. L

: BIE & U CY=AX+BXA3&RL,

: [Execute Fitting]7/R4 > TiT{Llad

: BAERSDFIT, ADIS I ICHKE

0| o DOIF R MEBEI SNE T . T

) HEFTHNE[AD Params] T.
v * - e - —if. I\SA—F=ZZRFULET.

T
80 14.2094659732
90 19.127374989€
100 24,503162265€
110 30.134702666€
120 35.842913491%
130 41,4847482631
140 46.9552689082
150 52.1837269032
160 57.1272484885 -
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Curve Fitting Tool

5. RD70~250KTI(&. TR &
LU CY=A+BX+CX"2+D/X" 2%
AUWTFittingL., J\SX—-5%
[Add Params] CENMUET . Hit
x . . L\ T250~2000KEBEHR(IC/NS
ENm o
I A—=FELET,
R 6. =mE&(C[Copy Params]T/\SAX—
1 SEIOUy TR—RICOE—-UZE
Exccuta fiting | | Copy Perams. ['] 500 1,000 1,500 2,000 a—o
- |
TO Ti C(1) C(-2) C(2) C(3)
0 0 0.008846 0 0 273E-05
70 2 -73.0147 106193 8282223 -0.00168 0 o
250 2000 458 0.014937 -2131983 -2.55E-00 7 * Excel% E:ﬁ g s /\ X I\ Lj gsa_
T e Cpele ( AssessmentExample.xIsxZ&=
10 0098335 01577 B2) . CpdDicT —4 ErUBIERIC
20 036668 0395419 =1 st
3 074 1002826 KBETEMEDERE(Z0.1]/molKIE
50 3:885968 3:856427 Etﬂ+ﬁfd:*§,§t“ﬁ1utﬂ gtb \5
ool oseats oouTs0a ZEEERUET.
70 9.946217 9966722
80 1420947 14.09711 CB{J/mOIK)
90 1912737 19.13603 160
100 2450316 24.61122 140 -
110 301347 30.25477 120
120 3584291 35.90547
130 4148475 4146163 160
140 4695527 46.85653 -+ N _ P .y O —
150 5218373 52.04491 iz 1 8. /)’Q (C. 1%‘9117’:/ \= A— g%ﬁﬁ LY
160 5712725 56.99519 q 0 —
170 6176423 61.68481 40 7 _C-F@/ \7 D( _gt v h%'f’ﬁ%
w0 ol romow | L LET. EUEEOCMEEFESIH.
e o w0 0w 15 200 HO&ESOTIFIRKHTESTHMEES
50| 88.56631] 8792143 NTWBZEITFRELTLSIZEU,
Phase Formula _ |state T0 T HT(J/mol) [ST(J/molKC(0) C1) C(-2) C(2) C(3) Ref
BaTi03 BaTiO3 5 0 70| -3.38E£05 0 0| 0.008846 0 0| 2.73E-05
BaTiO3 BaTiO3 5 70 250 0 0| -73.0147| 1.06193| 82822.23| -0.00168 0
BaTi03 BaTiO3 5 250 2000 0 0| 118.458| 0.014937|-2131983|-2.55E-06 0
9. ChEEZEIJYIR—RICO
E-L&EYT. 1 NUTERET
File Edit Calculation | 255 ==:1=1/1| Databases Help a—
salf Data Assessment and Optimization | [P Calculation | |5 Assessment o
Proee Image Digitzer I 10. A= —d[Assessment]-

-~ fpd Nixal #1

Fitting Tool

-4 Yb203-%A1203-y:
-4 Y203-xA1203-yS
Lfigf ¥203-%A1203-yS
- Jf Y203-x41203y5
+-figd Y203-xA1203-yS
Jif Y203-xA1203y5
i fpd Y203-xA1203-yS
i figf ca0-xa1203-ysi
LDt Tio #1
Lofigd Ti-xAlyN #4
- TiwAlyN #3
Dl Ti-xalyN 22
ST

onve ermodyna
Function Fitting

BM4 fitting on ab-initio energy
Debye Temperature from S298
Edit Base Functions

Gibbs Energy Continuity Check
Convert PV param

Aqueous Utility Programs

Calc Debye Cp

HSCp to GFuncion
» se

HSCp to ADB data

GFunc to HSCp data

[Convert Thermodynamic
Data]-[HSCp to Phase data]%z
FAUTGibbs energyBa#t(cZi L
F9, BRETVUYIR—RCR
FenFInT. RAIERLUIE
BaTiO3-Test.CDBICR—X LT
<fZ&ELN,
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—RIEETE TSQSIC K DEFHEDRES

T>HILE—NTE
Fﬁﬁ\yﬂl@?&)?’i(i BEOBNFET —IR—XTEAA NELFEUTT,

f5l & U TAssessmentExample.xIsxdDCu-SidDs— bDF—SF&EANET,

HMR, Cu-Si, T(K)=298.15, X(FCC,Si)=0.25, dH=-9851.8
HMR, Cu-Si, T(K)=298.15, X(FCC,Si)=0.5, dH=-7169.6
HMR, Cu-Si, T(K)=298.15, X(FCC,Si)=0.75, dH=-1062.4

File Data Edit CDB Examine

| Evaluate | | 1step || 5steps || 10 steps HT\ | Discard new| | Close |

+  Parameter Current value Hews Value RDev
+ Vi1 1]

viz 1]
+ Vi3 1}

vi4 1}
+ Vi5 o]

V16 1]

Dev |1.44719703E-12
Experimen its | Calculated Data

0: HMR, Cu-Si, T(K)=298.15, X(FCC,51)=0.25, dH=-9851.8
1: HMR, Cu-Si, T(K)=298.15, X(FCC,51)=0.5, dH=-7169.6
2: HMR, Cu-Si, T(K)=298.15, X(FCC,5i)=0.75, dH=-1062.4

File Data Edit CDB Examine

| Evaluate | | 1step || 5steps | 10 steps HT\ | Discard new| | Close |
+  Parameter Current value Hews Value RDev
+ Vi1 -28678.4012153 -6.07E-13
[ |
+ Vi3 -46876.7997801 8.58E-14
Vi4 1]
+ V15 -1704.53495376 1.96E-12
V16 1]

Dev |5.29554549E-16

Experiments | Calculated Data
No. EN Type T %/ Weight  Exp. Value Error
0 HMR 298.15 0.25 1 dH=-9851.8 0
1 1  HMR 208.15 0.5 1 dH=-7169.6 -7.33772308E-16
2 2 HMR 298.15 0.75 1 dH=-1062.4 -5.50320231E-16

C DHIT(ECu-SiRDFCCHEDH%Z
WHREUET, COBIT71I)LIF
Cu Fe-FCC.CODBZAHWTKL Iz
. EIFSQSECKDhESNTE
FCC’fHG)/m::I/G/)I/t %
CaTCalcD 77T RAA> R THWD
KRR TRUIEEDTY, N
ZRAWCHEBEERGFREZRDET,

CaTCalcDV7TCAAXA N EZ 21—
I Z2HEFET ., sEbdS5CDB
J7-1)LE UL TTCu-Si-FCC.CDB%=
MEEI, £, LOEREZ ]
E-UTT7EIA MEZ21-)L
MDExperiments/ \RILICR—R ~
LERT,

E ] 73“3¢FL/73‘35'O§’EL/\/0)_C
RETETB/INSA—FIEET
DERDET, Lo T. L_L__C(g:
V11, V13, V150#H#ZZEUE
9,

[5 steps]/ R 2 ix EZ# U TamiE
{IEUET, EREERT A
“a1—THRFELTLZEEL, 55
(AR Z2T7ILD [XI-4. B P
FT—AINR—ZADIER | =SB LT
<TEELN,

Fonic %AOM‘EEJ’F
ZCl&
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CaTCalc(C(FE—RIBETE D#AFIDebye-Gruneisen®F)LICEDWERNZE/(S
A —FFRAFEMEEZBAHAATNET . CDFETIIRERFOCPAIE, HERQE
EWEIT D ENTEETIN,. TOFEMICDLWTIIEOSE SR ERSBLUTIEE0,

BTFTIHMEWAZRUET,

ki curve Fitting Tool Yo
Paste Clear Close 1 .
XY-Values
-8.63
X Y
L
7.74302 -6.65527 6.7
8.27933 -6.96779 675
8.8324 -7.18728
-6.8
9.40223 -7.3328
10.0056 -7.41153 6.85
10.6089 -7.44254 6.9 2
11.2793 -7.42107 6.95 .
11.9665 -7.36143
12.6536 -7.27078 -7
13.4078 -7.15388 -7.05
14.1453 -7.01789
-7.1
14.933 -6.85567 3
15.7207 -6.68151 3
7.2
-7.25
-7.3
-7.35
Debye-Gruneisen Cp (E-V) -
-7.4
Clear Params Add Params
8 9 10 11 12 13 14 15
Execute fitting Copy Params

R

ENRDX DR B—IRIEFE
(C K BDEnergy DARTEMRTF 4
DFEF — 4 % Fitting'y —J)L
(AP EFT . —IRFHIC
NnTY,

FittingBa#t & U CAERID K S
(CDebye-Gruneisen Cp(E-
V)ZEIRUE T,

Execute fittingZE179d &.
BIESE SPoissontbt & &H
(C. 3000KETOREDE
HEeBMOWTETEIOTHEREA
HBUTLEE, BREDEE
(FFT T AL MEDOFEFETHL

FEA.

4. Add ParamsZz# Uz 5Copy Params T ) w TR— RICE L. ExcellR&E(CR—X
RIBETRDKDIRT—INESNET,

A B C [B] E
1 |E-mass(g) Poisson's re Debye-T(K Gruneisen Param
2 19.44025 0.24 938.4114 1.419765
3
4 |T(K) ET(eV/ator VT(m~3/mVK(1/Pa) VN
5 10 -7.34506 6.49E-06 5.39E-12 3.842768
6 30 -7.34507 6.49E-06 5.39E-12 3.842788
7 60 -7.34509 6.49E-06 5.39E-12 3.843086
8 100 -7.34527 6.49E-06 5.39E-12 3.84471
9 150 -7.34607 6.49E-06 5.40E-12 3.84822
10 210 -7.34847 6.49E-06 5.42E-12 3.852152
11 280 -7.35376 6.50E-06 5.44E-12 3.8B55278
12 360 -7.3632 6.51E-06 5.48E-12 3.857606
13 450 -7.37789 6.53E-06 5.52E-12 3.8B59588
14 550 -7.39873 6.54E-06 5.56E-12 3.861595
15 660 -7.4265 6.56E-06 5.62E-12 3.B6383
16 780 -7.46183 6.58E-06 5.68E-12 3.866386
17 910 -7.5053 6.61E-06 5.74E-12 3.869292
18 1050 -7.55743 6.64E-06 5.81E-12 3.872552
19 1200 -7.61867 6.67E-06 5.89E-12 3.876159
20 1360 -7.6894> 6.70E-06 5.98E-12 3.880102

Cv(J/mol_s VA({/K)

0.002457
0.066342
0.530448
2.350731
0.276822
11.12154
15.32095
18.37529
20.44197
21.81208
22.72381
23.33927

23.7624
24.05895
24.27072
24.42461

2.90E-09
7.82E-08
6.25E-07
2.77E-06
7.41E-06
1.32E-05
1.82E-05
2.19e-05
2.45E-05
2.63E-05
2.76E-05
2.86E-05
2.93E-05
2.99E-05
3.05E-05
3.10E-05

Cp(3/mol_atomK)
0.002457
0.066342
0.530476
2.351656
6.286731
11.16521
15.43186
18.58136
20.76245
22.26069
23.31191
24.07768

24.6623
25.13229
25.53033
25.88435
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CNITEREMRFOMRIE, #HESKR, EVR E%ZDebye-Gruneisen®5 )L ZFAWTHE L
ZEBdDTYI, VI, VK. KUVNIZZNZI. Birch-Murnaghan EOSICHT34K4&E/ (S
A—=ADVT., EHEXRI\NSA—=FDVK, K. HERDOEHMD THBD/\SA—FVN
(CHIELTWETD,

F9. CplCDULTIX0~298.15KDEPD BfittingEiTX (ET> FOE—EDATHAE
TY ., KBROFitting& /S X —514b(dFitting ToolDERE. KU BHFET—FIDE
HEDQZEZSIRUTIZE,

MRICVT. VKXOVNICDULVTIEFitting tool DVTEE Citting T 1UE) (S X —ahES N
F9, EALEHIZE280KMU EDFT—F&fittingTNIETDTLL D, BB, NS
(FEB/SGA—FILEINFEIDT. TOFEFT—HI7 ILICEBRULTLIZESV, 8

L. B/ DFormulai EDIRENNET Y, 2D, VIDT—FHAtomEAI T

HDHBEE. BIE> TVTOT—H(CREFEHERE O TFormulaBBfiz(CiRd LS (CLTH
5 Fittingg 3 EZTNRNKDICULTLZE L. VKYVNICDWTIFZ/I IS A—=5%

DEEEVNETT,
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