CaTCalc XE

Chemical and Thermodynamic
Equilibrium  Calc ulator

Expert Edition

User's Manual

Ver. 2.20

Copyright © 2008 -2025 AIST, RICT Inc.



AIST
A

AIST
o
"

7. AIST

8. 1,

l

4

N

AIST

RICT 4

A6

RICT

RICT

RICT

n

Q(:

Qe

RICT

AIST

1

i
No 1 A ’
N
A AIST RICT
o D2
1 a A
i 10
5 A A
4
RICT A P
AIST RICT A
& d .
a a A
o 00
y
6F A A

4

OAIST

7

4



. 1
.~ dMAnA
4

1.
IV. 0 “A410

V. )

VI. 1n\ A (Material) > 1n N A A
VIL ALY A “MJIdYn1A4n1
VI YA nA

IX. 4T AnMi ~“iAnMynM~ "7
X

XI. JiAnMYnM s



7 al 17 N Gibbs Energy T & &~ 1 N
p) y 1A
i A i h ) A
N 3 & N ) O an N 1
software tool AN 04 T
1. N a A A AaA A0 °
9 3 O T e Jd
s 4 3 & N 5 1 A N N~
f dAde A0 ° N T 11 A 01
M AT das & i/ A0 A
2. SGTE & A
3 1 A 6
4. N s i Univariant -line, s O Target
v} ]
5. XN A
6 i 0 A

—_—s



P 1

K" dMAni~

1. oS Windows11 64bit

2. “1280%960 Y A
W Windows J0O 0 A 440 OFF
:
3. I HD  K200MByte ~ YA
4. K 8GByteb A
5. E x ¢ e ILikreOffice -Calc 0
4
1. 1 i
2. CaTCalcXE A Y A
I a 14 '
DataK ) 1 1

Material K Material
Macro K
Manual K A

Results K

3.

4, Softvyare Activation K License.dat
i



7 i} 8
A0 [File] -[Preference]

Options
Output Defaults
Show sublattice site-fractions
(¥ show only active (stable) phases
Display-cutoff for small fractions if N=16 |1E-30

@ Use mol_of_atoms for all phases. Mote that inputs are
~ fixed to mol_of_formula_units.

Display element fractions of pure phases

[# use molality in aqueous system
Show driving-force rather than activity

[ Default number of digits to display values

Scheil Cooling Option

[# stop caleulation if amount of the parent phase <1E-3

Appearance and Default Font in Plot

Appearance |Amethyst Kamri |w|
Font Mame

Tahoma |  Font |

Text Editor
External Text Editor

C:\Program Files\Hidemaru\Hidemaru.exe

Font 4 ~ A A
A Appearance

Miscellaneous
Check Gibbs energy continuity when importing TDE files

(v Energy shift for ordered phase (Only in PD calc) = SE-6
[#) special check for 4-Split-Sublattice phase model
Show popup progress-indicator
Save redundant phase information
Logo at the top-right corner
Resize chart to display legend
Draw frame boundaries (=Chart.walls)
Check for updates on start-up
[¥ set time limit in one boundary calculation (sec)
Suppress messages for minor errors
(¥ Auto N2/Graphite exclusion in Atmospheric setting

ParaEquilibrium (Partial Equilibrium) Setting
Interstitial Fast Diffusing Elements

C N OBH

‘ Cancel ‘

‘ Apply/5ave ‘
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File Edit Calculation Assessment Databases Help 7
New Folder ] ~ [2)system | @ Data || fd Calculation || i3 Assessment | | @ Exit |
Open a Folder [War”

Recent Folders

Save

Export Plot
Export Table

Print
Preference
Exit

File

New Folder K ~& . MY1MpProjectM Y1 MP" A4 8
OpenaFolder K =~ MY4 M~ Ynud

Recent Folders K T S MY A M AN

SaveK ToAbE Txip T AN T -
J A& T 147 1T T T 406 N T

ExportPlot K = JPEG ~ ~~ A

Export Table K~ 0 TN
Print K

Preference K = A p Option P

ExitK
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File@(:alculaﬁon Assessment Databases Help

l% Copy to Clipboard [ | system J [Q Data J[ b calculation ][ﬁﬁ&ee:
Proj

Swap&Copy to Clipboard Summary l

Editp w KEdit4 Y1 n 0 ~ 44 AMAD T 44> . TP

Copy to Clippoard KNA N MMn1 Mvnl 0 XjAMAD
oAMAXMnN T

Swap&Copy to Clippoard K AMAD0O =~ 447 i A ~ Y
vnN I

| Assessment Databases Help

Thermodynamic Data and Reaction ' [Q Data J[E Calculation Hﬁ Asses
[ pro]ect] Equilibrium Calculation and Mapping

ReLoad Data and ReCalculate

Macro 4

Calculation

Thermodynamic Data and Reaction K~ ¥y A Y nY 1ddn DATAV M
|

Equilibrium Calculation and Mapping K™ N A Y nY 449 n
Calculaton M M d ~ 17 1

RelLoad Data and ReCalculate K /1 4 ) 70 " vYnMYnV
VI |

Macro KMV Y4 14Y1n
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-figl ¥203-xTaz05 #7
-figd ¥203-xTa205 #6
gl Y203-xTa205 #35
i ¥203-xTa205 #4
gl Y203-xTa205 #3

gl Y203-xTaz05 #2

Gibbs Energy Continuity Check
Miedema Estimate

Aqueous Utility Programs
Export System to a File

Modify Sublattice Structure

-fid ¥203-xTa205 #1

~fd Hf-xB #1 —Hl
Assessment
Data Assessment and Optimization K~ ¥ A Y nY 449 n assessmentV V"
N
Image Digitizer p JPK ® AnM~ =~ ~ 7 7 T AMMT N
Fitting Tool P JP:\MI\I\JWn’IAI’,X,Y‘{nVI N> AY TAY
Tndl N A% Gibbs1 ¥4 ¥ n~ 0~ Redlich- Klster i y
i ) e ~ 07 EOSAY NAAnMi ax I
Convert Thermodynamic Data p AP KNAVNMN1A  Enthalpy i
Entropy i ’ TNAAn W YnV~ TDB " GibbsY ¥4 Nn4Y ADB
ToNAADMNN AT ToAnANT AN T T AnAT AN
First Principle Data KN AV M VM n 1 A 51T 6 eV/atom Ynv”~
kJ/ mol_atom ~ . 4’r_m"’«m i " i DebyedH "~ A~ 1A
Entropy~ A7, 4nAyA AN 1
BaseFunctlons K SGTE | ﬂNGibbs‘I‘M‘{nA‘D”A DI I |
i 5 AN &4  Gibbs1ViNnAY~ I B N
AnA AN pA A " ) TP
. Gibbs Energy Continuity Check K GibbsY ¥ 1 ¥ n x N . T N
T TX 4BV NNT . AnAT AT T xdpTa 4 7T
ixo 1T 77 Y 10 YAYX o
Aqueous Utility Programs K H20 6 ~ o T
Modlfy Sublattice Structure K 0N T AnMYynMTT i 1~ A2B3
f’ A AN17 B3A2 A04B0.6° N T A N T 9 14x 0 i3 4141n
R A T Iy Y v/ & R | PONT A
~ ke R I R I/ i’ phase” PhaseA MA~ A~ qw
i xo 0

ks caTCalcNE (- )(O)(x)
File Edit Calculation Assessment Databases Help
alcResults2 Data Assessment and Optimization Calculation ] @ Asse t ] [ O Exit ]
GaCIet I— Image Digitizer
et TN #16 Fitting Tool
g I:i: :i Convert Thermodynamic Data >
~fhed TixN #13 First Principle Data >
-~ TixN #12 Base Functions >
il Ti-xN #11
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File Edit Calculation Assessment Databases Help
/20 Register Datafile J[ﬁﬂssessn'rent ] [ O Exit
Datafile List L
Y203%Gd203 #1 CDB Information '
PbO-xZr02 #1 Rebuild Subsystem from Activated Phases
-{igd SICXTB2 #1 )
..... A SixTiyB #1 Import TDB Files
SrO-xTi02 #1 DB Eile-Utility r
Bi203-x5i02 #1
MgO-xY¥203 #1
----- A Mog0-xK20-ysi02 21
-yl K(MgSij0.502-x5i02 #1
-{ipl 1Cr-02 24
~{igd 1Cr-02 23
~{igd 1Cr-02 22
Jigl 1Cr-02 #1
-] Cr203-x¥203-02 #1
Databases
Register Datafle KA nMY nMM1 = 4~ [ S S X i1
Datafile ListK AT T NMAY1Tnxw T
CDB Information KA nM\Y n 9 0
Edit CDB FileKA nM Y n VW TNMYNYNAY & " T
Rebuild Subsystem with Activated Phases K A i A~ =" pbdbAa~ P
1 T A O NMYYNY AnMYnMTos ] T AnMYynM 4° 1
Import TDB Files K TDB M1 7470 “ 0
DB File - Utility K 1nAy" AN
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File Edit Calculation Assessment Databases Help
web Register Datafile i Hﬁ Assessment l [ O Exit l
Datafile List 4 Refresh Information

Y203-x6d203 #1 €D8 Information Y EditList
:ﬁgﬁﬁ%ﬂ Edit CDB File » Rebuild Datafile List

el PHO2Zr02 #1 Rebuild Subsystem from Activated Phases

gl SiCxTiB2 #1 )

----- SixTiyB #1 Import TDB Files

SrO-xTiO2 #1 DB File-Utility 4

Bi203-x5i02 #1

MgO-x¥203 #1

----- B Mg0K20y5i02 #1

E K(M@5i)0.502-%5i02 #1

Databases
Datafile List-
k Refresh Information : ST AnMYnMM T A T ooAT
k EditList:AnMYnMAMA~ I

> 3

k Rebuild Datafile List :4 n M AV Je 1

File Edit Calculation Assessment Databases Help
Register Datafile _Hﬂﬁssegsment l [ O Ext l
Datafile List k
Y203%Gd203 #1 €08 Information '
¥203-xla203 #1
PbOSZI02 2 Edit CDEB File 4 Current Subsystem
PbO-xZr02 #1 Rebuild Subsystem from Activated Phases Current Full CDB File
SiCxTiB2 #1 1
‘ﬂ SiXTHYB #1 Import TDB Files New File
gl STOXTIOZ #1 DB File-Utility » I
Bi203-x5i02 #1
MgO-xY203 #1
- % MgO-xK20-y5i02 #1
K(MgSi)0.502-x5i02 #1
1Cr-02 #4
1Cr-02 #3
Databases
Edit CDB FileKAnMY nV
k Current Subsystem K R | N 7. T T N

MY AMT T 17 s k |
k CurrentCDB File K~ N 7 7. CDBY1 = 1~
k New File K A I

—
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File Edit Calculation Assessment Databases Help

PD-web Register Datafile || 155 Assessment | | @ Exit |
Datafile List v
Y203%Gd203 #1 CDB Information '
PhO-xZr02? #1 Rebuild Subsystem from Activated Phases
~Jhgd SICxTiB2 #1
..... SixTiyB #1 Import TDE Files
gl STOXTIO2 #1 | DBEleUdity  *  Combine ADE Files
~Jpd B203-x5102 #1 i
g MgOxv203 #1 L
----- A Mg0-xK20-y5i02 #1 Enable Select-All-Elements
~figd K(MgSi)0.502x5102 #1
gt 1Cr-02 #4
1Cr-02 #3
1Cr-02 #2
1Cr-02 #1
Databases
DB File- Utility
k Combine ADB Filesk % ADB =~ AnMM1 ™~ 4~ 47 7 1
k Delete Duplicates K AnW p T 1 PI
k Enable Select-All-Elements K3 =~ AnMM1 417 i An
MYnMvMT T 47 A4 N T T P MMA T D

7T T AnMYyn W A7 1 1
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TCalc X

File Edit Calculation Assessment Databases

ol
Results - ,." System | |@ Data HvECalcuIation J[ﬁAmment j | @t |

Project | TSy

System K “AnMY oMM T 4T AT It AnvT

DataKi &8 4 o T i xv ~i> . 77
Calculation K T Y N S . )

Assessment KA nMYnM s 0

ExitK
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| [ cose |

K
RhSrYZrNhHoTcRuRthAngInSnShTeIXe
Cs

Ba * HF Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po

Fr Ra *t Rf Db Sg Bh Hs Mt Ds Rg uh-----

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

|| Specify by Files

|| Include Ionic Gas Species

|| Include Aqueous Phase

@ Include Extra Components

|| Include Volume (if available)
|| Max carbon in organics
|| OR search

Notes

DB Name

NAT nY 441310 Y MAA

YnMYnMv1

I |

MMANT
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 [Results ‘{L'q system | )R pata |[fd |[= || oe |

File Condition Settmg Utility

(L))

|:| QData|ECakmlate|

9

I | )
0 11 12 13 14 15 16 17 | [ gpecify by Files
|| Include Ionic Gas Species
|| Include Aqueous Phase
[ Include Extra Components
|| Include Volume (if available)
¥ Max carbon in organics  [2
|| OR search
Clear

Moy NS T
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dP

Condition Units Utility

Save as a mixture

ﬁtionl -:: Cell Reactor |‘|’ OTa

Close

Edit mixture file

Close

K Ca Sc Ti
- .

File:

Save as a mixture K A
1nNnA

- I

16 17
E He

8 ¢ NEYF ne

T 8 9 [0 11 12 [13 14 |15

NN
Na Mq---------- Al Si P S c Ar

WV Cr Mn Fe Co NI Cu Zn Ga Ge As Se Br Kr

(Material) ~

Edit mixture file K mixture file
CloseK System

~ ~ -

\~—r'|'

Feed™ mixture (materlal)

-~ v

|| Select database(s) first
|| Include lonic Gas Species
|| Include Aqueous Phase

Separate LIQ and Slag

Inrlida Ahircieal Brame (F availaklag

~ ~

ANAT

File | Condition Units Utility
@ Copy Ctrl+C | Cell Reactor | Close
0 Paste Ctrl+V 10 11 12 13 14 15 16 17 | [ | select database(s) first
HI E He | |include lonic Gas Species
) Resume
L -- B C N O F Ne || Include Aqueous Phase
Na Reset A si P S d Ar
K Ca 5c Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kkr |¥/SeparateliQand Slag
Rb Sr Y Zr NbMo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe | Include Physical Props (if available)
Condition:
CopyK XNYA4VdMn1T a N 77 i Excel” "t
i a -~ 71
PasteKN AV dMn1A “MoMAT T T AT T
ResumeK A’ ’ AT T T AnMY VT ST
"Jn\'1~ - Aione h '_‘P'_"T\""I"ln\d
YnM™ U i ’ DN NAXDDH DX TP
CaTCalc™ A~ A2 YnMyY nM R I
17717 9i T 1 X AN 7 440 A AN
AN 3 T AN
ResetKk 07 A~ AN\ A
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o 1 |2 (3 |4 |4 (@ (7 |& (9 (10 |11 (12 |13 14 (15 |1& (17
H E He
Li Be B C N O F MNe
Ma Mg Al Si P S Cl Ar
K Ca Sc Ti V [r Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Vv
Temperature Pressure
() K: Kelvin @® bar Units:
® s pa i WY 9
(1 *F: Fahrenheit :-:-:' atm ’ 3 A - \
) *Torr - -
Amount NANN - D)
® mole Volume Amount ~ R
() mass (g) ®ms MANANND

| Cancel |

CaTCalc

|. Close |

| | select database(s) first
[ |Include lonic Gas Species

| lInclude Aqueous Phase

Separate LIQ and Slag

~

AxAr~ "1

Calculation
NM o AY 1T M
, S
4 7 Defaultunit ~ M
ANT

-2

-

File Condition Units Utility

e [ @, Data IE Calculat[onl :; Cell Reactor ] |‘\" O Ta

Close

Feed/Activity Conditions

C Default Unit: g D |

Phase Species Unit Value (%) li

Y203 g xo 1od

--- Ta205 mal X

Feed ~ A"~ Unit ° AR Rl % T AT T A
balance”™ A A" Value A .97 [b%] " 7 [b100] T AT T AN
W/ balance™ A T x1° . 5407 AT, bl AT

..—'l
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File Condition Setting

% | @ pata | ffCalq  view cCurrent System | Close |
List Phases T 13 |
0o (L [z 3 [¢ |5 |6 = _ 1517
| LlstSpedes  OnlyNames
Only G values As Species
G, H, 5V, CP is Phase
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As HO, S0 and Cp pmponents

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

cs 8a * fl§Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn v Maxcarboninorganics |2
Er Ra %= pf nh Sn Bh He MF Ne Ba tih — - c o

Utility:
View Current System K~ A T ' U RS )
s° 7 S It AnMynM~ 06 ~~ 1
List PhasesK ¢ =~ ST VA i’ ~0 T
List SpeciesK 1A~ &~ ST VA f~ &7 & 4
’ ~ o -~ 1
T-Range Check K™~ AT i AnMY QM AnM &
SN A T ST T AnMys 877 o
T 1T T ANAT P
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K Ca Sc|Ti V Cr Mn Fe Co Ni
Rh & V|7r Nh Ma T~ R Rh DA

File Edit Calculation Assessment Databases Help N 7 .
| [Resus ~ |2 system (|Q Data || Juf calculation || Assessment | | @ Exit |
-..--- Project Summary
o e

File Condition Setting Utility
. ECalculation_[ ..:; Cell Reactor J| | [ Close J

| + Phases DataBase Num | + Species TR T2(K)

Reaction Calculation

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

Phase A M A pT PK
r"o0 77l ] I > 1 PureSol ° Pureliq °
~ ~ N\ D \~—II'
Species A MV pai PK
1T~ s 7 ol | ] T~0 ~° 71
Reaction Calculation K = & 19 S o R
7 ~ b Calculate \ CAT T

20



File Condition Setting Utility

n" | ECalculaﬁnn ]| |

([ Reaction Calculation ] >

S ————

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

+ Phases DataBase

21



[Calculation]

File Condition Setting Utility

.| @ oo i comim

o Gl == File Edit Calculation Assessment Databases Help e — :
Results v |® system ||Q pata (| fd i : O Exit
o ——— = [CEN

Rh Q@ V 7r Nh Ma [ RBu Rh

File Condition Setting Utility
2 | @ pata |y Calculation | | | Close |

Feed/Activity Conditions Default Unit: mol (formula)

| Phase  Species  Unit Value

———_

[ Set Elements J [ Add Feed H Clear Feed J Set Default Values Temperature (

1000 |

(») Equilibrium Calc
Pressure (bar

() Phase Diagram 1.01325 |

() Liquidus Projection
+| Transition Calc
() Solidification Simulation ra n

|| deHsV Calc

: E— [ Fix Volume(Gas)

() Individual Phase Energies

Set Elements K Feedp Reactant K pP:° A B |

AddFeedK 40" 1~ Feed™” A~ "~ 71

Clear FeedK1 Feed A~ D |

Set Default Values K ’ AT TATAD T AT
Feed” AL 17 7

Calculate : "MMnANT, O MMd T T
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[Calculation]

File Condition Units Utility

> l @, Data lECalculationl .:: Cell Reactor ] | Close

Feed/Activity Conditions Default Unit: mol (formula)

Phase Species i Value

Set Elements ] l Add Feed H Clear Feed ] [ Set Default Values l

Temperature (C)
( ‘1000 T

Pressure (bar
1.01325

) Phase Diagram

[ Liquidus Projection [ ILogio

I solidification Simulation

Transition Calc
! Individual Phase Energies

|| dGHsV Calc
() Ellinghum Diagram

|| Fix Volume(Gas)

|| Extra Conditions Calculate

Units (C, bar, mol)

23



[Calculation]

Filef
E! Copy Ctrl+C  |JCell Reactor ] | | [ Close
Fel ! Paste Crrl+V Default Unit: mol (formula) |I
|
EE Resume  Unit  Value |
-\ Reset P__

Set Elements l l Add Feed l l Clear Feed l Set Default Values

©E

Temperature (C)
foo

brium Calc

(I Phase Diagram

' Liquidus Projection

() solidification Simulation

Transition Calc

_ Individual Phase Energies
|| dGHsV Cale
) Ellinghum Diagram

|| Extra Conditions Calculate

|| Fix Volume(Gas)

Units (C, bar, mol) |0pmthenyi—nmse—hﬂonmnm

AT " i 1410 [Conditon] .. YNVMA4 T MVV
I & i T oAx >~ T [Resume] n ’

T AT T T diAnMY M 4T A T 4T ST
od40 LT A U T A N T AN
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-3. Project °

Project / Axis / Scale

ssessment Databases Help

=1/ system || Q@ Data |M|&mmmt || Ot |
| Summa List |
~fig{ Phase Mapping for (Al-Ag) #7
bt Phase Mapping for (Al-Ag) #6 3
~{hgd Phase Mapping for (Al-Ag) #5 Ag-xAl P=1.01325bar
~{hud Phase Mapping for (Al-Ag) #4 1300
~.[igl Phase Mapping for (Al-Ag) #3 1250 |
et g
gt Phase Mapping for (Al-Ag) #2 1200
..[igl Phase Mapping for (Al-Ag) #1
1150
1100
- 2
\I' VM MU P10
— 1000 1
Edit Title 56
Insert separator 900 | /
|| Load Data | 850 5
800
Delete 750 -
Move to Folder 700 -
Copy to Folder | 6202
| 600 -
Recalculate 550 -
500 2 - - -
Z 4 .6 .8 1
Mole fraction Al
Calculation Time: 1sec.
| (-0.19506,705.66)

A ProjectN V17 0 N TATTT PN M MM T T T D
VA VIR VIR TRV B B o X |
A [Load Data] ° oADMY T T i ADY N4 X 0
NS VIR T AL AN LstMM A>T 4 T
ANAT ™ 70 7 ProjectN V4~ AxisM M ScaleM M XA~ T 7T
A~ 7 b X0 “ 44 i NAA4T Listd A
V|

147 N4 AxisM M ScaleM M 0
A " 4n1 Project AMA MMANAVYN AaT T T 7 q
. S

) >3 ProjectA M A ,
A Project¥ Y4 MAMAY 1Y¥1n RecentFolderss AMA~ A =7 37 71
AMAD "0 ProjectM Y4 MAMAT MMAIMVNT N NANT

.-
~

wooNAq T
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Project / Axis / Scale

X AxisK

File Edit Calculation Assessment Databases

iject Axusi[s«se]

-

\ P (bar) . € [Calculation]
Vari-able R C ~ N
Unit Imole [
“Y AXis
Variable |Tempemture -
Unit  [C
| IMarker v Anti-aliasing Apply
[Logo | Experimental Data
Tie Line K
Extremes K v

Gibbs Triangle K

|| Tie Lines Step'z—% E N
|| Error Points 1’
|| Extremes

v
Error PointsK

P
—_—

“A 0
D,
a0 p 4 A P
P2 N™ P
|| Tie Lines i
Dmmmjﬁph%}s J
|
A 0 4
S0 A0
3 O 0

J 4 [Manual scan]
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Project / Axis / Scale

X AxisK

AN

TieLine = Extremes = 0

CaTCalcXE o | S
File Edit Calculation D Help
~| @ system | (@ paw ]@mlculan’on ]@ | o |
Project | Axis | Scale Summary | Plet | List
(L,.«r
P } b - -
— Ag-xAl P=1.01325bar Extremes 0
e < T g~ -
vl a :
Y-Axi ~ o =
e |
e
| Marker v Anti-aliasing g < >
- o N - E 0
(] imental £
~ Logo Experimental Data ‘E W l Shlft

g ~ ~ s oy ~

9 n X U7 M

> L, m <
AW Status
2 , oz ~ -
0 dn” 0 N |

2 4 K 1
Mole fraction Al

Calculation Time: 1sec. -

|V TieLines ~ Step =

v iExtremes]

(1.0552,-167.98)

X ScaleK ~ 0 MYInd T A

File Edit Calculation Assessment Databases

| Protect | Axis | scae |

DetailM M 4~ 7 °

—X_Axis Setting
Axis_Title Mole fraction Al [e==]
Label_Size 10
Min 1E-05
Max 0.99999
Div 0
Suec ol < | Options | Minimum | Maximum | |
—Y_Axis Setting o :
Axis_Title Temperature (K) o=l lfj Grinzie
Label_Size 10 |/ Visible || Inverted
Min 500 -
Max 1300 || Logarithmic
Div 0 —
AutoScale  Yes N Ee
Detail ] | Apply J
»
>




Summary / Plot / List

1A

X Summary K [

AnMvMY nM

Help

|2 system || Data | bed
Summary | Plot | List

g Phase Mapping for (Fe-Cr-C) #1
Pt #7
{gt Phase Mapping for (Al-Ag) #6
{igt{ Phase Mapping for (Al-Ag) #5
gt Phase Mapping for (Al-Ag) #4
{gt{ Phase Mapping for (Al-Ag) #3
{gt Phase Mapping for (Al-Ag) #2
{igt Phase Mapping for (Al-Ag) #1

System
Al-Ag

Databases

Calculation Type

¥ ¥ IMENT: T ATA¥AQ Al AIST.|

Type 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
Al(FCC_A1) Al mol x
Calculation Time: 1sec.
=
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Summary / Plot/ List YA~

X PlotN V1 K~ 0
Summary | Plot | List | Label v
Ag-xAl P=1.01325bar Arrow L
= Edit Chart
ﬁj: Manual Scan
N Point Calculation
% o Line Calculation
® BoNAVNS S N TP
..2 AMoIe fraction A;’6 = -
Calculation Time: 1sec. :
(0.4415,0.009625) — E
N NAVYVN MV VNN AY1 X0 N T ’ X |
T Ay A s KCtrl§ U~ \4’ MM AdNAN Y
N A MK YAV YT T ND A7 1 AN
N A KCtrl§ MMJdNYANYNSTANN
TN AM K NAY NS T T 15 NS 14V N
Label » Add Label Label |
Arrow z Clear Labels H Add Arrow
Edit Chart Add Position Edit Chart | Clear Arrows
Manual Scan Add Text Manual Scan
Point Calculation
Line Calculation
1~ "4“ im 7 TAT T ’
EKYM AR~ ~ Nt M T T T ApL T “MAn
MM’ 5 N I
EK™ 77 N7 M MMYT T T A " 1410 [Add
Position]” " T ~ i Label o 07T T AD S
- Label A" S pT T

i |
6K 4 [AddText]” 7~ "1



Summary /Plot/List 1 A

X ListNV4 K =% 0

Summary | |
1D Phase Mapping for (Fe-Cr-C) #1
bt Phase Mapping for (Al-Ag) #7
i~ Mapping for (A-Ag) #6 0 0.1463357 500 CUB_AI3 FCC_AL

Frame 0.2006639 500 FCC_A1 CUB_A13
Frame 0.253753 500 HCP_A3 CUB_A13
Frame 0.3361984 500 CUB_A13 HCP_A3

bt Phase Mapping for (Al-Ag) #5
[t Phase Mapping for (Al-Ag) #4
- ut Phase Mapping for (Al-Ag) #3
bt Phase Mapping for (Al-Ag) =2

1
2
3

- fu Phase Mapping for (Al-Ag) #1 4 Frame 04076003 500 FCC_AL HCP_A3
5 Frame 09877631 500 HCP_A3 FCC_AL
6 Frame 1.02E-05 1234.929 LIQUID FCC_A1L
7  Frame 1.02E-05 1234.929 FCC_A1 LIQUID
8  Frame 0.9999898 933.4516 LIQUID FCC_A1
9 Frame  0.9999808 933.4640 FCC_A1 LIQuID

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_AL,CUB_A13 HCP_A3
13 Normal  0.2304094 881.3989 FCC_A1,BCC_A2 HCP_A3
14 Normal  0.1934259 861.3989 BCC_A2HCP_A3 FCC_AL
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 FCC_ALHCP_A3 BCC_A2
18 Normal  0.2786562 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 FCC_A1HCP_A3 LIQUID
22 Normal  0.3160166 1003.181 HCP_A3,BCC_A2 LIQUID
23 Normal  0.2311003 1051.224 BCC_A2,FCC_A1  LIQUID
24 Normal  0.7419002 840.0083 HCP_A3,LIQUID FCC_A1

Calculation Time: 1sec. E

= _1(0.28359,1378.4) —
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CoTCale
File Condition Setting Utility
% | Q@ pata | bef Calculation| % Cell Reactor | [sicFe o Close
+ Phases DataBase Num + Solid phases T 1200 B
+ Gas RICT-Pure 23 + 200 6000
+ Pure Liquids RICT-Pure 1 + Fefs) 200 1809
+ Pure Solids RICT-Pure 22 + Fe.3470(s) 298.15 1652
+ Fe203(s) 29815 6000
+ Fe304(s) 200 1870
+ Si(s) 200 1690
+SicE) 00305 |
+ sio2(s) 200 199
+ Si02(CH)(s) 298 1996
+ sio2CLis) 298 1000
+ si020Q)s) 208 199
+ Fe3sioa(s) 20815 1403
+ o 29815 1200
+ Feacss) 29815 1500
+ Fessi3(s) 20815 1303
+ FecO3(s) 29815 800
+ Feols) 29815 1850
Reaction Calculation
Units (€, bar, mol) | click here to see additional i
CalCalc
File Condition Setting Utility
% | @ pata | buf Calculation| % Cell Reactor | [sicFe0 Close
+ Phases DataBase Num + Solid Phases T T200 [
+ Gas RICT-Pure 23 + sics) 00 3105
+ Pure Liquids RICT-Pure 1 + sioz(s 200 199
+ Pure Solids RICT-Pure 22 + SI02(CH)(5) 208 1996
+  SI02(CL)(s) 298 1000
+ siozs) 298 199
+ Fe2sioas) 20815 1493
+ CD)s) 20815 1200
+ Fe3Cts) 208.15 1500
[ AResSEi(a) Add to reactant list
+ FeCO3() Add to product list
+ FeO(s)
+ FeO3Sits)
+ Fesits) 298.15 1683
+ Fesi2s) 20815 1232 ||
+ FeSi233(s) 20815 900
+ FeO15M(s) 20815 600 A
| Phase Species mole [
Reactants | SiC(s) sic 1 ‘7“‘5":&’““‘“ J
Fe203(s) Fe203 20727 Temperature ()
1000
Pressure (bar)
Produts | gigo(5) sio2 179 [1.01325
Gas coz 1 I 1
, cnctes | o |
FeSSi3(s) FesSi3 827

A CaTCalcE
File Edit Calculation Assessment Databases Help

- | system || @ pata || figd cal
Summary | Plot | List

Project | Axis | Scale

lculation | g Assessment

Conditions
2 . 01325bar
P (ban) 1325) n: SIC(s)+20/27*Fe203(s) ==> 1/9*5I02(s)+CO2(Gas)+8/27*Fe
X || Calcalc
Variable | Temperature Pl carcek
utc E 50
Yeaois
Variable Reaction Properties & 50
- -100
- . 150
. 5
o < 00
8 %0
Marker hmic 300
+ Logo Experimental Datal P 350
Y -400
aH (k)
o um -450
:V!‘qm ! 1000 2000 3000
) Temperature (C)
=
=]
|(70229.-323.00)

[Reaction Calculation] =~ a A

Js ~ Toaf ’
- " Data
1771
wds X0 J° R R B

R SR e ’ TN
957 7 T wl N

[Reaction Calculation M M J ~
VN I

(Product) A J MV NMXD

5 SpeciesA M \ °

\ M7

v T A

N

i ]
) v MY YTy

Ny

W’
n

1
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AALD T A0 AN, DT

~ I
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1=
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‘1’1[‘_\"1‘1‘1"‘1‘10~\4\41\1'\|‘|\1“_ j“i
CaTCaleX 0~~~ 1

File Edit Calculation Assessment Databases Helpm 1' 'A I
[Resuits (@ system oata || ff calcuiation | i | o |
Project | - summary

File Condition Setting Utility ~ - s
% | @ pata EMJ ]Feoro |” Close ] 2. \4 '\l \l V . I
012345578910.11121314151617‘:|;mfvbyms
:E e E::Duuwemcmsmu - ~ > , ~ -
Na Mg AREE T (a| A | L i0ke AnexisPhase k 2] N 1d M n
k cascTi vE@mn[co N Cu zn Ga Ge As Se Br Kr [ Include Extra Components ~ ~ ~ — Tt 7 i -
Rb Sr Y 2r Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe [ |Include Volume (if available) | p \'1 \11 n \'1 P
Cs Ba % Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn v|Maxcarboninorganics |2 : ’
Fr Ra ** Rf Db Sg Bh Hs Mt Ds Rg Ub ] OR search
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu i .
Etmnummmmskcfsnnmmu=| Cear | | Load |
+ DB Name Notes =
IdealGas.adb Ideal Gas speceis
PureLig.adb Pure liquids - .
PureSol.adb Pure solids i N = z ~ ~
KkAnWvMvi 134
(4 = N s ? 4
- T An MM 1 X0
~ - - 7 S =
N I p N AnMMI A1
2 ~ - m o~ N .
X0 \ I 0 A i CaTcCalc
_ MY1 M /DataM Y1 M~ N 7.
Units (C, mo = | — ~ ~ o~ 2 ,
v 1 X4 N | 47 0
~ ~ , ™~ >

/S_
)~

SO T 1 4

o=

{

MnV9v®
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File Condition Setting Utility PO ~ ~ o2 - -
(.| @ bota | hud caluete | Fecro lsciosei) 3. | AnMMT 1 [
0 |1 12 (3 4 |5 6 |7 8 |9 |0 |11 (12 |13 14 (15 {16 |17 |:|5MWM
Be B CN : | Include Ionic Gas Species
ASi P S d A gm“*”““”“
Include Extra Components - > = ~ =
L=tz mimmin L w T v | Do ke e k DB Name VTV NMY YT T Y
Hf v cal - ~ S 4 P ~ - T
::m:;::::z:z.....i“”““,:j::_:"wF T s8sSx0 N N f
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Ac Th Pa U Np PuAmCm Bk Cf Es Fm Md No Lr | Clear | | Load ; B
potme. :‘:ﬁﬁm k™ Vlux I , 4 A S _[deaIGas.ADB S™ 1/
Pn i woNA
4. [Load] MM 7™ NAN N7
Units (C, mol) | = >

SiL = k™ > AnMM1 "4 Anv~ ~~

- Step Calc for (Fe-Cr-0) 42 Databases: C:¥USERSYDOCUMENTSYCATCAL CYDATAVFe-Cr-0_Demo.CDB

- Stwn Ok for (CrFe0) 43 Detabase rfo: Fe-Cr-0_Dema system. |

-\ Step Calc for (Cr-Fe-0) #4.

- Step Calc for (Cr-e-0) #3

~§ Step Cale for (Cr-Fe-0) #2
- Step Calc for (Cr-Fe-0) #1

1 Step Calc for (Fo-Cr-0) #1

k35 [Dataf MMd ™ NANVNT "
~ " AnW ° ° PhaseAMANo°"
Species*IAM Ve " § N7

*Pure Phase p & s P’
7 i Phased M\~ T 17N
ny > T T " {7 Speciesd M

~

R

-\,.....T

P’ 4>~ 7" " | Pure Phase
AMY4 NS T T AN T T

Cr £

s ==
=
U

Reaction Calculation

—_—C

| S - 2]

MnV®
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5. [Calculation] MM d~ 1

~ _a-I'

k Calculation X0 N

6. [Set Elements] MM d ™ N AN Y
- I'

k XA0NIN T
- 7. —Equilibrium Calc °© ~ |
{Tl&natalﬂca\cu\atej |FeCf0 ‘ | Close |
Feed/Activity Conditions Def. Unit (mol) | I
o w A b) * [Set Default Values] M M d~
[ 7 N7 X /1'\(_’”“ T
T Ax -7

Temperature (C)

‘1000 ‘
|: k1 " Value -~ > i Ty \I"l’1nVIl
v, v . 7 A9pi1s2a” C P~

| dHsv cale > rbR"Tb '\I"{qn\ANAJU DX

. | Fix Volume(Gas) . > -~ B
lculate N ~ ~ N ~ =
\—[L P I 2> .9 ) |

| 8. [value] ~ ANl 1

] &
il
Z
8

' solidification Simulation

() Individual Phase Energies

|_| Extra Conditions

S - : wNAANM T T xy,zzw,a 5 X 1
T pd Pi b balance « |
Feed X1 95 40" N
e NAAnM T pVe S A
T opoeT ophl1POM FANAPIT
v Wi T NAAaM S et a) T g
N T MY NMXONAARMIAT ° A
T T pY PN T

M Ve TN

k [Unit] U7 MNAVNT AT T 14N
Mo dAMAe © T AN T 9]
A3 AT T

9. ~Temper atRrasme’’

N

~

& E .[Calculate] MMd > aA~ 1
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File Edit Option Calculation Assessment Databases

= l_l 2 | utcmninsons) i rsesamene B . . B

Project

| FexcryD =4

5 Fe-xCr-y0 #3

L F FexCryD #2

| Fe-xCry0 #1
-l FexCroyC 44

figt Mn-scFe 22
| MnxFe #1

Dt AlN-x41203 =1
A Abavgyzn #7

bt 1C8({0H)2-CO2 #3
— FexCryT #3

L FexCr02 #1
A FeacryC A2

A CxCroyFe #6
— FexCryC A1

A CxCroyFe #5
A CoxcryRe 45

A CxCroyFe #3
— CxCryre #2

fif Fe-0.1Cr-02 #1
-t CoxCryFe 41

EF CroxcFe-y0 #1
[ icaresz

[t 1Ca{0H)2-CO2 #2
uf 1Ca(0K)2-C02 41

bt CO2-1C8C03 #1
B AlxMgyzn +5

fif Fe-C-0.1Cr #2
- Crxhiy0 #3

Dt PebexCr-si 22
it Croxhily0 #2 Caloulation Time: sec.

g Croehioy =1 DataFile: C: mEuis}mmjmownmwsmrcALammqu
bt O-r203 #2 DataFile: C:¥L OCUMENTSCATCAL Cro-Demo.CDE
i

1000

298432306
0.4013808
0.5986161
0.8320461

0.9604435
003955654
1.3305116-08

-62.73028
-79.73136
-392.0842

8736677
-2.170895

dit =Calculation Assessment Databases Help

AY¥1n [Option] 0 YNVY A
~

4
<
G =~

v Show Only Active Phases ata
« Show Gas-phase if present List
Show Element Fraction for Pure Phases P (bi
Show Species Fraction sse T
Mass
Sublattice
Show Molar Phase Energies L Fe
O mol fraction 0.1
Cr mol fraction 0.1
P (bar) 1.01325
Phase DataBase T (C) 1000

_—C3

-—- <— activity

1A Element 2.984323E-06
l Element  Cr 0.4013809 ’ A
Element o 0.5986161
Dm0 ma ) o
Element 0.9604435
Element Cr 0.03955654
Element Lo] 1.330511E-08'
C_Potential Fa k3/mol -62.73028 2 |
: at MY Y AA
C_Potential Cr k3/mol -79.73136
C_Potential © kJ/mol -392.0042
Gibbs Energy G K1 97.36677 | GIbij '\I 1 \1 n |
Enthalpy H I -2.170805 S ¥ 7 i ‘I‘
Entropy = 1K 74.77193 ;Z ? ¥ 3 "
[ “{ nvy “{ n MY nV
Heat Capacity C 1K 33.58647 ~ - J z > -41 ~
Volume v L 0 . 1 1 l
density r g/cm3 0 I
ErrorCode 1]
Loop 33
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5 P molo

i 0 14 1 ]
A X K44 U I Mol of formula unit® A
A K H2 02 H20
A A 1 T/ Mole of atoms)
A K BCCE
A O a4 Mole of formulaunits) 1
A K SiC Si02
A ; 1 4 Mole of formulaunits T

Mble of atoms)

A
A K SiO2AI1203
A I [ 0 = Moleof atoms
1 a i Mole of formula unit® 1
1 i
LisD mol A A 0 Legend 0
formula unit 0 ) 44 N i
T atom Legend { 1 (atom) 0 {
Mol of atoms Mas$ O P
W Molb A [File}[Preference] [Output Defaults] 4 &
X 1 Fee® p A J Moleof
formula units) A A
Options x
Qutput Defaults Miscellaneous
Show sublattice site-fractions Check Gibbs energy continuity when importing TDE files

7 .
e ~ Energy shift for ordered phase (Only in PD calg) | sE-3

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. Save-mode rather than Copy-mode

Display el t fracti f h ] ;
1splay element fractions ot pure phases Save redundant phase information

~ Use molality in agueous system Logo at the top-right corner
Show driving-force rather than activity
+ Default number of digits to display values 7 ¥ Resize chart to display legend

Scheil Caoling 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) ET)

Appearance and Default Font in Plot

Appearance  |Aqua Light Slate - ParaEquilibrium (Partial Equilibrium) Setting
Font Mame Size Interstitial Fast Diffusing Elements
Arial 12 Font CMNOBH

Text Editor

External Text Editor Apply/Save cancel
Ch\Program Files\Hidemaru\Hidemaru.exe F
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File Condition Units Utility ~ - -
@ | @ pata |fud Calculation| % cCell Reactor | [Fe cro | close | 1 . /1 n 1 A . I

Feed/Activity Conditions Default Unit: mol (formula) ‘
Phase Species. Unit Vvalue

X0l
Fe(BCC_A2) Fe mol b

Cr(BCC_A2) cr moal x V/mi |’( —EQUI"bl'Ium Ca|C o \:I’= \l ‘ X /1 T -]
0(1/2.02_Gas) o mol y j < . - . F,) '\( Pi

k -Transiton Calc® "~ M~ \ Nx A~ 7 7

SN o~ - s T N~ ~
settlements | |_addreed_|| clarFeed | [ Setodmut ks | remperatee 1 B pa 1

500 3000 25 - P ‘I'
(o] Equilibrium Calc

Pressure (bar]
() Phase Diagram 101325
) Liquidus Projection [ togto
~ -
© solidification Simulation @ ransiion i 2 [Val u e] /1 ,l I
ransition Calc .

———
" Individual Phase Energies || dGHsV Calc

() Elinghum Diagram

|| Extra Conditions Calculate

|| Fix Volume(Gas) ., 5 5
k  [Unit] VAL S
07 i DefUnitt AN AT MMANAN

=

NTOO T 1 pT T

' 3.X°, =Y AL 0

(e

File Condition Units Utility

Units (K. bar, mol) |

@ | @ pata |fud Calculation| % cCell Reactor | [Fe cro | close |

= = - 2> ~ N “
Feed/Activity Conditions Default Unit: mol (formula) ‘ 4. - T e m p e r a t u r 91 o I
Phase Spedies. Unit value 5 ‘0 | -
Fe(BCCA2) Fe mol b =

Cr(BCC_A2) cr mol x Y |01 , N , . , .
202,020 2 i1y k 0 pstartP p endP

i
p stepP ) 10 B _ $
Y . ,

A
MMn

Set Elements. H Add Feed H Clear Feed l w

(*) Equilibrium Calc

]
Temperature
500 3000

Pressure (bar)
101325

() Phase Diagram

" Liquidus Projection [Log10

’
>
’
(

" solidification Simulation 1| Transition Cal
ransition Calc

" Individual Phase Energies || dGHsV Calc

" Ellinghum Diagram [ Fix Volume(Gas)

e o 5. -Pressure® ~ N J 7 |

>

units (K, bar, mol) | = k - \4 \'{’1 V '\l\‘ \1 -,_ j o .
1 X TT07 T iLogP)” T AN

v AT p~ T

6. [Calculate] MM Jd > A~ |
MnVv®
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 Project [ | Sce |

b CO2-1C2C03 #1

it Fe-c-010r 22

File Edit Calculstion Assessment Datobases Help

BEr e =iy

Sy St |

| FexCry0 25 B

ot Fa-xcryc #4
 bed Mn-xFe #2

|7 Mn-xFe 51

e AN-xAI203 #1

A AlxgyZn #7

~but 1Ca{0H}2-C02 #3

A FexCryc #3

_A CxcryFe 2

bat CxCroyre &1

i 1C3{0H)2-C02 #2
[t 1Ca(0H)2-COZ #1

CaTCalc
1

Fe-xCr-y0 P=1.01325bar, X=0.1

mal {fermula)
RN T

L ¥=0.1

— Liquid_#2
—BCC_A2

1000 2000
Temperature (C)

3000

A AlxMgyZn #6

Calculation Time:
Dataflle: C:¥US

Datasile:

sec.

ERS¥SHOBLYDOCUMENT SYCATCALCYDATA¥IdealGas.adh

¥USERS¥SHOBU¥DOCUMENT SYCATCALCXE¥DATAWFCrO-Demo.C0B

N |(-350.43,1.271)

AxisM M * ScaleM M~ A" T |

~

Marker °
~ 7 X'
AN N T
|

File Edit Calculation Assessment Databases Help
B - (% spuen ][ 0w e ceaien ][ s | (O
[Project| dvic [scdle | [summmry| mot | um |
Comditioes
T S| AN
- n-? Fe-xCr-yO P=1.01325bar, X=0.1, Y=0.1
ool b Carcate
©mol radion b1 1 ~ Gas
85 Lic
= | o = Liquid
Nariable  Temperature o BCC_A2 Fec a1 Liquid, --x;g:m:;
bl G D mis § fmme T heean
s 75 = Corundum
\aratie Phase Anounts - 7 o FCC_AL
we oa-| Ceswo s = Spinel
— T
55
Fraction E 5
3 a5
< Loga E o4
%
3
25
2 Corundum Spinel )
15 [F——— Liquid#2
1
os | Bcc aze2
1000 2000 3000
Temperature (C}
Calclsion Tene: 02613
Datafile: C\USERS\SHOBUADOCUMENTS!CATCAL CXE\DATA\FeCrO_Demo. (DB

Fe-xCr-y0 P=1.01325bar, X=0.1, Y=0.1
»
: [
- Gos
g wull ‘9: -+ Liquid
BCC_A2 FEC_AL Liquid, - Liguide2
85 -~ BCC_A2
8 = BCC_A282
Feq+ 27201+ 3 2va 062061 75 & Corundum
Crts2PaCHs 312N 035378 7 e FCC_AL
Fets 3T Ve 00242 o + Spinel
Fe{o22Fed 220 000813 T 5
crte2r2rets22va 000430 [
Crt 3201+ 312w 000182 =z s
Others.. ooo0ss -
s
3
25
2 Carundum Spinel
a5 Liquid #2
a1
os | Bcc_azsz
1000 2000 3000
Temperature (C)
Calulaticn Tene: 00013
st CAUSERSISHOBUADOCUMENTS\CATCAL CXE\DATA FECTO.DEeh 008

N

-

LR
2 X
-

Ccni £

k AxisM M °
N p,....a-r

k Marker~ \

"
Ci:

[Shif

X 1

VN
N,

VAN
i’ Line AV4X0

f]dn™ "7 X

T
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-

~.—'|"
H4e - ~
=

X
T [Crtl]Mn~
Marker ™ \
N

Marker ~
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File Condition Setting Utility

% | @ pata | ff Calculate | Fecro | | cose |
Feed/Activity Conditions Def. Unit (mol)
Pha: Speci Unit Val

e pecies i alue 0 ‘
Cr(BCC_AZ) cr mol x vl |
0(Gas) o mel ¥

Set Elements ][ Add Feed ]

[ Set Default Values ]

(=) Equilibrium Calc

( Phase Diagram

() Liquidus Projection

' solidification Simulation

' Individual Phase Energies

[ Extra Conditions

Fix Voluma(Gas);
Caleulate

Temperature (C)
|0 3000 25 |
V(L)

1.01325

Transition Calc

[ dGHSV Calc

Units (C, mol) |

Pressure

—_—C3

Volume
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L&
K [Set Elements]
K [Add Feed] V M
K Data A

X
iy
O
®
o.

M
J

D [Th DX

é K [Set Elements] ~

A
M~

>

A
5N

File Condition Setting Utility

'+ Phase Diagram
() Liquidus Projection

() Solidification Simulation

() Individual Phase Energies

[ Extra Conditions

[® | @ pata [ fhuf catculate | [Fecrc | [ ciose |
Feed/Activity Conditions Def. Unit (mol)
Phase Species unit Value
e T e
Cr(BCC_A2) cr mol
C(GRAPHITE) c mol
s | Ao || sodbitie | sowe
‘ 1000 |
O EquihhriumB _Pressure (bar)

‘ 1.01325 |

|| Transition Calc

1 Fix Volume(Gas)

Calculate

Units (C, mol) |

_ 4
P ~ ~ >
E K [Add Feed] 170 s 8
X
File Condition Setting Utility
| @ | @ Data | fuf calculate | [Fecrc | | cose |
Eeed /Activity Conditions Def. Unit (mol)
Phase Species unit Value

sceners |

| Set Default Values J

~Temperature (C)

() Equilibrium Calc

N

'* Phase Diagram
() Liquidus Projection
' solidification Simulation

' Individual Phase Energies

|_| Extra Conditions

‘ 1000 |

~Pressure (bar)

‘ 1.01325 |

|| Transition Calc

1S Fix Volume(Gas)

Calculate

units (¢, mol) |

File Condition Setting Utility

\T[ Q pata | id calculate |

Fe(BCC_A2)
Fe(BCC_AZ)
Cr(BCC_A2)
C(GRAPHITE)

Materials

Set Elements J |7m.,._e¢7J

I Set Default Values I

‘Fe crc ‘ | close |
Feed/Activity Conditions Def. Unit (mol)
| phase Species Unit Value
= ol —
‘C(GRAPHITE)
cr(BCC_A2)

~Temperature (C)

' Equilibrium Cale

{®) Phace Diagram

() Liquidus Projection

1 Solidification Simulation

' Individual Phase Energies

|_| Extra Conditions

‘ 1000 |

pressure (bar)
‘ 1.01325 |

[¥| Transition Calc

— @ Fix Volume(Gas)
Calculate

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

k[
AN

~

[SetElements] MM Jd ™ N AN N7
i

k [Feed / Activity Conditions]
’ X7 AN )

~.,I

~ =

" Feed” 7. 3T XA " 7]

[AddFeed] MM Jd~ NAN N 1

Feed / Activity Conditions] =~ 1
N~ 71 Phase™ °---6 -~ ~

> Species” 1 8 T 4N
3 XAT 7T

X

A

P A4 s $ Material S °
Ao
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~ L
= -, N = - “
é K [Data] I
Fie Condition Setting Utiity
| 2| @ pota | bd calculate | [Fecrc | [ cose |
+ Phases DataBase Num |+ Species TIK)  T2(K)
+ Liquid FeCrC_Demo 3 +cr 20815 6000
+ Fe 298.15 6000
+ FCC_AL FeCrc_| 4 + cacr 298.15 6000
+ HCP_A3 FeCrC_ e man_sonn
+ sIGMA FeCrC_Demo. 1 Feed Species (Reactants) ?
+ Graphite FeCrC_Demo
+ Cementite FeCrC_Demo
+ M23C6 FeCrC_Demo 4
+ M7C3 FeCrC_Demo 2
+ M3C2 FeCrC_Demo 1

Double diick Phase/Species to calculate properties individually.

L

Reaction Calculation
(Units (C, mol) | Open the right- by 4
[ 3| @ pata | buf Calcuite | [Fecrc | | close |
Num | + Species TIK)  T2AK)
3
4 + ccr3 208.15 6000
4
4
2
1
4
2
1
Feed Species for Calculation
Double di s [C3Fe in BCC_AZ
fopsties CFe3 in Cementite
the right-mouse-button 1
| T gzpom ‘
x
FECO“GI“OH 2
2| @ [ calculate ]
i
l Set Elements J l Add Feed ] l ‘Set Default Values J EEETE e
| 1000 |
() Equilibrium Calc ~ Pressure (bar)
. | 1.01325 |
%) phase Diagram —
() Liquidus Projection
a . [/ Transition Cale
) solidification Simulation
() Individual Phase Energies
———— @ Fix Volume(Gas)
Calculate
|| Extra Conditions
units (C, mol) | . 4

~

Feed” ~ = 7 Speciesy
. Phase™ " T i Species
ANMA D ' Species” i\
MINAYYNYT U
Y1 n" Feed Species” ™~ A
Feed” ™~ A p. =~ Species
Phase =~ ~ 1

Data

~

>

M
VA
-

-~

~

~

Feed Calculate

Y I i |
p. . %
N T T pd
I

N
Feed/Activity
Data ) )
5 AMAD
\o ’ ’
Calculation

Calculate
'.]

* Feedx ™ AN
o ,
M1 MvMn

N nr A

s
e ~ H e N

X I

-

K [Data] L1
K [Set Elements]
[ K [Add Feed]
> ¥ [Data] L1
~ "I [

A e L)

[ -
> 2

N =
1= =
Z

N - |'

P
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2 ~

> - p Feed
>
Feed A
File Condition Setting Utility
3 | @ paa Calaulate | (CCr Fe | close | .
Feed/Activity Conditions Default Unit: mol (formula) ‘ 'q W ’\‘
Fhase Species Unit Value -
C(GRAPHITE) c mol b Gl \J \'1 \{ M
Dellete i Pl ? ’
Fe(BCC_A2) Fe Clear Al I E 1 )
M43 1n
, .
Set Elements AddFeed || CearFeed | | SetDefoult Valves | Tamperature (C) R L
‘ 1000 ‘ X D
. Equilibrium Calc - ",
Pressure (bar) W \(
© Phiase Diagram ‘ 1.01325 ‘
) Liquidus Projection

' Solidification Simulation

) Individual Phase Energies

|| Extra Conditions

[¥/| Transition Calc

Calculate ) Fix Volume(Gas)

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

Feed 40~ A°° 1

Feed” ™ A p. 4T 09N xuv 7
Sio2 W
2Si02 W
2*Si02 G
2(Si02) G
(Si02)2 W
2Si02*3A1203 W
W/ T 14X ) 1A4i 7 D
Nojpatbt oo 7 T I |
"9l R A R S -

~

Feed Unit® mol
NAT AmoN) T
A>p~ "1 A1 Feed
Elements~ Feed” . T ~

- >

i
y

" mole of formula units
'.]

i Preference’
mole of atoms
51

~

AN

'.]

ClearM M Jd " 1

= s

NP -3

N
VN
br

— .I.

~

1

0

~

p)

) mole of étoms
17 44

,

~
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XFeed> > " af MAJIY A1 G I e E . TR
T d" A 4 Op21baP A A

A ] TN
log(0.21)=0.6777807 A I Value

File Condition Units Utility

L 1 I @, Data IE CalculationI -:: Cell Reactor ] |FE Cro | [ Close ]

Feed/Activity Conditions Default Unit: mol (formula) ‘
Phase Species Unit Value ¥

--- Fe203 mol b

--- Crzo3 mol X

:P(02) in atmosphere ¥ 02 logl0(P) | -0.6777807

Material _

Atmosphere

PIO2).in atmasphere

Gas
Mullite
r MehbO3 =
[ Set Elements J l Add Feed ][ Clear Feed ] Set Default Values r—Temperature (C}ﬁ
a 4 N N~ CO2CO H20H?2 A
N | 14 1 i
a TN Atmosphere  Feed 1 +
P(CO2)/P(CO) N 14 A “ A Unit log10(R) ~
A R AY Value “ A N100
{4 a N 14
6 CO2 CO N~
NH3 T CH4 1 &1 R
& 1N N4 N2 & 4 A 4 Graphite
Diamond 4 ] Atmosphere 1 4 4 a A0
A n- Preference =~ A a a
Graphite a ] 1 A

File Condition Units Utility

;‘_ I Q Data IE Calculatic-nI -:: Cell Reactor ] |FE Ccro | [ Close ]

Feed/Activity Conditions Default Unit: mol (formula) ‘

Phase Species Unit Value

X
--- Fe203 mol b

--- cr2o3 mol X

Atmosphere i PCO2)/PCO) . log10(R} ]
P(O2)
PICQ2)MPCO]
P(H2O)/P(H2)
P(MH3)/P(H2)"3/2
P(CH4)/P(H2)~2
P(CO)*2/P(COZ)
P(HZ)P(CO)/P(H2O)

Set Elements ] [ Add Feed ] [ Clear Feed ] Set Default Values r—Temperature (C}—]

Qs



g A 44 P i
A

Fila Condition Setting Utility

L) l @, Data IE Calculalionl -:: Cell Reactor J

coca N

Close J

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

- CacCQO3 mal 1 -

loaloPr~ x

mol

q

lag 1 06P)

RTIn(P)

Set Elements ] [ Add Feed H Clear Feed}

I Equilibrium Calc

(s Phase Diagram

[ Liemiidine Deniactinn

4 Activity target

Species ANt TA

14 7 1
P N

—_—C3

Set Default Values

Feed i

(92)
m
=
o

Temperature (C)
0 3000 |

Pressure (bar’
1.01325 |

, AT
OAT P

14 A(FCC_A1,Mn)

File Condition Units Utility

L) l @, Dpata IE Calculation_[ «:: Cell Reactor ] |Ca co

| [ Close ]

Feed/Activity Conditions Default Unit: mol (formula)
Phase Species Unit Value

: ' : ' x|-300 |
--- CaCo3 mal 1 ——
Activity_target P(CO2) log10(R) x

Set Elements J [ Add Feed H Clear Feed J

[ Equilibrium cale

'*) phase Diagram

Set Default Values

Temperature (C)
0 3000 |
Pressure (bar’
[ 101325 |

A

a7



T A
A Formation target

A A
A T A
A Precipitation Target

Data

[Data]

Target { A

e ———— )

File Condition Setting Utility

% | @ pata |fuf calcuation | % cell Reactor | [Fecro

Dormant Phase

| close |
+ Phases DataBase Num + Species TK) T2(K)
+ Ga: FeCrO-Demo 13 |+ Cr30 29815 3000
+) FeCrO-Demo 5 + Fe*30 298.15 3000
+ FeCrO-Demo 1 + Cr*3Va 298.15 6000
4 + Fe*3Va 298.15 6000

Target Phase v Formation Target Phase

+ CORUNDUM FeCro-C Parent Phase

+ CR3sl FeCro-g

Clear
+ CUBAT3 FeCro-C
+ DIAMOND_FCC_A4  FeCro-Demo 1
+ FCCA1 FeCrO-Demo 4
+ FEZR2 FeCro-Demo 1
+ FEZR3 FeCro-Demo 1
+ HALITE FeCrO-Dema 4

Reaction Calculation

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

[Calculation]

File Condition Setting Utility

"_ I G} pata lECalculationl uz: Cell Reactor l |Fe cro

Close

Feed/Activity Conditions

Default Unit: mol (formula)

Phase Species Unit Value . ’017
BCC_A2 Formation Target mol 0.03 -
Fe mol b
Cr203 mol x
M\
Set Elements ] [ Add Feed ] l Clear Feed I l Set Default Values ] Tem%!lgre ()

(*) Equilibrium Calc

() Phase Diagram
() Liquidus Projection

(I Solidification Simulation

() Individual Phase Energies

|| Extra Conditions

[1000
Pressure (bar]
1.01325
Transition Calc

[ dGHsv cale

Units (C, mol} ‘

“ @alculation 0

1P Phase A
Target | A

Formation Target Phase J
s |
Parent Phase
I N
Dormant T
OAs

Precipitation

—_—C

~

—_—
M

A
P 0

Calculation
AN A

~

Target N
[Equilibrium Calc] A

Target P

[ A Target
I 0a a

6

&
=
«Q
D
—
(@]
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- rd
[ 8

[Data]

w

File Condition Setting Utility

% | @ Data | b Calculate | [ecro | | close |

+ Phases DataBase Num + Species TIK)  T2AK)

+ Gas IdealGas s A e 2051 5 000y
+ Fe03 298.15 | 4000

+ Corundum rO-Demo 6 + Cr 298.15 4000

+ FCC_A1 rO-Demo 4 + | Fe 298.15 | 4000

+ Halite rO-Demo 4

+ SIGMA FeCrO-Demo 2

+ spinel FeCro-Demo 32

+ Liquid FeCrO-Demo 5

.

cEm

|Bcc,A2
Sublattice Size Constituent
o 1 Cr b
Fe X
1 3, o b
va x

—No SplitCheck constraint for ORIGINAL PHASE!

—

Site Fraction

T 0
P (bar) [1.01325
X [0.5

Calculation on the pha

(Chemical Petentials)/RT ==> Fe Cr O

-10.8848248104852 -12.9507176463784 -18.52460773 Paste value (V)

Calculate

|| Minimize

W

|cem

T o

pec a2
Sublattice Size Constituent Site Fraction
[) 1 Fe 1
1 3 e 0999
va 001

P (bar) |1.01325

SplitCheck constraint for ORIGINAL PHASE!
[ Set Inital Fractiop 13
Calculation on the ph:
(Chemical Potentials)/RT == Fe C Paste fractions
|-13.2714227813701 20.8317220785634 Paste CP values

elenials | Minimize

1P Phase

TProperty Calculation t 0

W Property Calculation
N Gibbs Energy

Qs

~

A
Split Check] A
Fraction 0
A A

)
Qo
Qr

Qa
2 QR
Ci: O
Qa
Qu
o

Cw

W/ 5 i
44
phase energy i} i

Gibbs Energy

[Calculation] Individual

w CaTCalc
A0 A
[Exec Split Check] 4

—_—
[
(e

14 T da

d AT da i 4
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le Condition Setting Utility 2 P . ~ \4 VI 1 ‘ '“ \l V -
T e Species :

+ Species TIK)  T2(K)

+ + Cro 200 20000

+ Corundum FeCro-Demo 6 + Croz 200 | 6000

+ FCC_AL FeCro-Demo 4 + Croz 200 6000

+ Halite FeCro-Demo 4 + Fe 200 20000

+ SIGMA FeCr0-Demo 2 + Fed 200 | 6000 L 5 .

+ Spinel FeCrO-Demo 32 + 0 200 20000 k _4 T P 1 O

+ Liquid FaCro-Demo s + 02 200 20000 8 2 ropertles I X U
+ 03 200 6000 N ~ - i

Double dlick Phase/Spedies to calculate properties individually.

Units (C, mol) |

e

‘Cr |Chr0m\um

3P ~" AT 7 —Calculate® M M

2RSS e —— (O[> |
Code M

Reference G7/07 P (bar) (1.01325

Molar Weight 51.9961

gy 0 k  Species’
Tx T pT T

e ” ~ v l 4 ~ v ~
1 n" [Utility] -[List
"

SCIES
File Edit Calculation Assessment Databases Help
| system | B calculation || isg Assessment | [ @ Bt |
Project
|IF FexCry0 #5 IdealGas.adb
£f Fe-xCryo #4
Fexcryo <3 P (bar) G (ky/mol) H(a/mol) S (¥molK)  V(Umol) Cp(r
FexCry0 #2 101325 3408738 306.0603 1723836 2241396 207

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

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

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

DataFile: Ci¥USERS¥SHOBU¥DOCUMENTS¥CATCALCYDATA¥IdealGas.adb

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

(16325,1.2613)
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Dormant 1

Dormant TN O Ae i NiFQC
i Tid A 1 A [ Fo

C
<
>
Qx
Q

<
=
—_—Cs
—_—Cs
P

4 A1 Dormant A

CalCale (x)
File Condition Units Utility
% | @ pata | b calculation| % cell Reactor | [MiTiC Close i . .
Phases DataBase Num + Species TIK)  T2(K) l . R I CT = Free N I = TI = C S
BCCB2 RICT-Free 4 + NitC 20815 3000 w :
BCT_AS RICT-Free 2 + TrC 29815 | 6000 D t
CBCC_AT2 RICT-Free 2 + Niva 29815 | 3000 ata v
CuB_A13 RICT-Free 2 + Trva 29815 | 4000
DHCP RICT-Free 1
OND_A4 RICT-Free 2 z -
-+ Feca) RICT-Free 4 2 Phase FCC All ACtIVE
T L0 RICT-Free 4 -
FCC_L12 RICT-Free 4 [Pr p rty
GRAPHITE RICT-Free 1 . ope
HCP A3 RICT-Free 4 C I | t N
HCP_ZN RICT-Free 2 alculation U
LAVES_C14 RICT-Free 4
LAVES C15 RICT-Free 4
LAVES_C36 RICT-Free 4
M23C6 RICT-Free 1
M3X D011 RICT-Free 1 |
Property Calculation
= 14
reca can 3. AT Dormant A
Sublattice Size Constituent Site Fraction T () 1000

° 1w | e Driving force
—r— : o i  Ni-rich T 4
N ‘ N [Exec
Split Check] 4
Ni-richt A~
Site fraction 0

—_—

‘SplitCheck constraint for ORIGINAL PHASE!
:pm Check St ntal Fradion Xy Duplicate

feee— [t oo 4. N FCA Duplicate
oo Phase

i £ ¢ o po y
| [
v — o
I o
14 CaTCalcNE (=)Ex)
File Edit C Databases Help r -
~ (5 system || @ Data || fud calculation ||y Assessment | [ @ Ext | 5 o [ TIC
Project | Avis | Scale | |Summary| Plot | Lst Dormant A Dormant '-I5
Condit
T Ni-xTi-yC T=1000C, P=1.01325bar, X=0.1 .
P foar) CalCalc /1 '1 Spllt CheCk N N
Ti mol fraction _1 R . x
s s - : Site fraction 0 A
o C(GRAPHITE) -6 > 3 RN z ~
ek - 4 N roA4 1 A
Unit | mol + [Llogio 8 N
o
Tt 2
Vva,iamg Driving Force - 2 6 -4 J
Unit [l Logi0 g 2
4
Phase . A
Facion s 6. Ti 4 01 A
IV (] v 1
| Marker || Grids ¥/ Logo 002 0t J ,.I
Imported Data C(GRAPHITE} (mal)
[ Fec a1
I Fcc a1 0 Calculation Time: 0:00:00 i
Datafile: C:\USERS\SHOBU\DOCUMENTS\CATCALCNE\DATA\RICT-Free.EDB
N |(-0.0011286,0.96887) B |
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File Condition Units Utility

# | @ pata |[fid calculation | % cell Reactor | |cupb

| close
0 1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16 17 | [ select database(s) first
He || incluce lonic Gas Species

[ | include Aqueous Phase

co Ni o]
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te |

In Ga Ge As

Z.Include Physical Props (if availahle
Ta W Re 05 Ir Pt autg TI B i Rn [/ Max carbon in organics |2

Fr Ra * Rf Db Sg Bh Hs Mt Ds Rg Ub ------ ) OR search
Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Clear Load

Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

Notes

File Condition Units Utility

% | @ pata |fed calculation | % cell Reactor | [cupb

| Close |

Feed/Activity Conditions Default Unit: mol ¢formula)
Phase Species unit Value
x|o10.02
cu mol b
Pb mol x
Set Elements H Add Feed H Clear Feed ] [ Set Default Values ] Temperature ()
1200
'+ Equilibrium Cale |
~Pressure (ban)

x
File Edit Calculation Assessment Databases Help
v @ Sytem || @ Data | figd Calculstion || Assessment | | @ Ext
.ﬂl et I_'
Cu-xPb T=1200C, P=1.01325bar
CaTCalc
12
unt mol - [ legio
5 11
& vsriable  Phase Properties - _—
& rhase  vauo E Ts' 9
Fraction g 8
Cimater  Dloids  Flego g
e i
11 G tkyymol)
(1 H flaymol) 5
L S ()molK)
1 v tm3jmeol) 4
K yPal eo00essnagg,
L1 cp pymotk)
) CTE 70 5 1
Pb (mol)
L surface tension (hy/m)
|calcutation Time: 0:00:00 |2
SE)
File Edit Calculation Databases Help

frecuis]
hw-ﬂl s | saale

- % spem | @ pata | gl Caklstion | i assessment | | @ bxt

| Summary | Plot | st |

Cu-xPb T=1200C, P=1.01325bar

nbm
Pb mol fraction ([ —) CalCalc ;'

Cu
variable 0 = o -~ Pb
unt (mal = llegio

J B
& variable | Phase Composition e ) ij 7

o T 5
&6

& prase L surface B ) =
Fraction | Species Fraction E g3
Ve | laids  Viloge E 4
o | 43
v cu ,; 2

¥ b

4 6
Pb (mol)

(Calculation Time: 0:00:00
[DataFile: CAUSERS)\SHOBU\D OCUMENTS\CATCALCNE\DATA\RICT -Free EDB

]

| (-0-23587,0.86806)

—_—d

N~

RICT-Free™ 1 7~
SN b T
K 7 H
T NN TA

_— N

K Qalculatlon _
X0A~ 217~ 120046

3K NAMO O
Properties] i { °
Apply M M )
MV N M7 %) N_

Y
[LI

4K 0 J 7
-0

Cu Pb

LIQ_Surface

”
T

6 0 J
ANNYDMN DV
1

~ -

— 3,

[Include PhyS|caI Props]
“AnpMT T

-
“AS T

~

\

[Phase
QuUID] 7 "
TooxAMA
" [Surface tension]

715

toxA0> AN T 77
© 97 LIQ Surfacei’ s T 0 T, "
( D T 5 x  p 1
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Help.
- [2ome] @ oo [P crioloton | s pcssamert | | @ emt |

Summary | Tt

‘System: fero

Databases: CIYUSERSYDOCUMENTS¥CATCALCYDATAYF-Cr-0_Demo.C0B.
Database-Info: Fe-Cr-0_Demo system, |

Calulabon Time: 15sec.

+ SPINEL

FeCro_Demo 32 +0 200 20000
+ 02 200 20000
+ 03 2200 6000
Reaction Calculation |

-
+ Cr 200

+ LQ Fe-Cr-0_Demo 9 + CO 200 20000

+ BCC_A2 Fe-Cr-0_Demo 3 + €02 200 6000

+ FCC_A1 Fe-Cr-0_Demo 3 Cro3 200 6000

+ Conndim Fecropemo s %:ﬁ;ﬁ

+ HALITE Fe-Cr-O_Demo 4 200 6000

+ SPINEL Fe-Cr-O_Demo 32 + 0 200 20000
+ 02 200 20000
- 03 200 6000

ot
Reaction Calculation

. |

1. [Data] MM Jd ™ NANV N~ T

O

2.
\

k Data

1~ | <Phases> A MY
i <_Species> AMAD e M\

|
SP™ a4

-

~

VN -

N
N

W —Calculation ©~ A

-

~

1=

X 0

-Gas®

AN

i Gas T Fe T
N T R |

[Calculation] M M J 7 N
[
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CaTCalcx 0~ ~ 71

File Condition Setting Utiiity
[2.] @ et | fuf Coleviete | reoc | [ Close |

0 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 | ||Specify by Files
w [ I R Bl e e e e
w1 se [ O N O fEINe e e
NoMgl I > s a a| U

k cascTi V[E@MEYco N Cu zn Ga Ge As Se Br Kkr W Include Extra Components
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe | |Incdude Volume (if available)
Cs Ba[* Hf To W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn (vIMaxcarboninorgenics [2
Fr R 88 RF Db Sg Bh Hs Me Ds Rg b1
=Iuoeprmmsma:cd'rbwuoarmvbm

Ac Th Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr | cerx | | Lo |
—
+ DB Name Notes
IdealGas.adb 1deal Gas speceis
PureLig.adb Pure liquids
PureSol.adb Pure solids
w(nmd), | = | p—

MnVv®

X\

=
P
1= <

L2 <

—

<

YAn ANV AIn” MM4INANNT D37

I—
74
C

~ NAY YT

—.5
<
<
N

”
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File Condition Setting Utility

% | @ Data | fid Calcuate | [Fecrc J [ close |

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 | [|SpecifybyFiles
|~ Include Tonic Gas Species

| Include Aqueous Phase

& Include Extra Components

| Include Volume (if available)
'v Max carbon in organics [2_\
| OR search
&3

&mmm

= QEIW [0 st | [ Q|
[ snepcxcfx(recr—t)’z system: FecrC
lr Step Colc for (Fe-Cr-C) £1
Phase Mapeing for (Fe-Cr-C) +1 Databases: CHYUSERSYDOCUMENTSYCATCAL CYDATAYFECTC_Dama.cdb
‘Demo data for Fe-<r-C system!

Calulton Time: beec.

L

.

MnV9v®

4. [Load] M M |

NAN Y

—Summary ° VI v
DB X0 N7

5 [Data] MM~ NAN YT
> DB X0 \

[Data] M M J

[® | @ oota | el conote Fecre ] [Com |
i + Phases DataBase Num |+ Spedes TR T2AK)
L““ sfeqG.Demo,
+ BCC_A2 FeCC emo 4 + o 20815 6000
+ FCC_A1 FeCrC_Demo 4 + Fe 208.15 6000
+ HCP_A3 FeCCDemo 4
+ SIGMA FeCrC_Demo 2
+ Graphite FecTOemo 1
+ Cementite FeCrC_Demo 2
+ M23C5 FeCCDemo 4
+ M7C3 FeCrC_Demo 2
+ M2 FecCOemo 1

—\



|7 Step Calcfor (Fe.CrC) #2
i Step Cale for (Fe-crec) 41 |
" Phase Mapping for (Fe-Cr-C) #1

File Condition Setting Utility
@ | @ Data I [id calculate ] FeCrC ‘ [ Close ]
Feed/Activity Conditions Def. Unit (mol)
| Phase Species Unit Value
[ Set Elements ] [ Add Feed J Set Default Values Temperature (C)—
03000 25 ‘
) Equilibrium Cale ‘ e
- N | 1.01325 ‘
(= {Phase Diagrami
() Liqudus Projection
= Transition Calc
() Solidification Simulation L
| Individual Phase Energies
1@ Fix Volume(Gas)
|| Extra Conditions
Units (C, mol) | . 4

File Condition Setting Utility

: @, pata Eca\cu\ate ]

FeCrC

| [ dose |

y Conditions

Def. Unit (mol) ‘

Phase Species

Cr(BCC_A2) cr
C{GRAPHITE) c

e i d—

Unit value

X001
Y01

mol X

mol ¥

Set Elements ] [ Add Feed ]

1 Equilibrium Cale

(*! Phase Diagram

() Liquidus Projection

(_ solidification Simulation

() Individual Phase Energies

| Extra Conditions

~Temperature (C)—
1000 ‘

~Pressure (bar)

‘ 1.01325 ‘

Transition Calc

units (C, mol) |

@ Fix Volume(Gas)
Caleulate
4

5. [Calculation] M M <~ N AN Y~

k Calculation X0 N7

~ ~

W [Set Default Values] ~ 1 7

A A9 N~ =~ 77T [Set Elements]
/[Add Feed] ~ 1 . |

- I

* N

~ Phase Diagram
X AN E TR T

6. [Set Default Values] M M 4 7 N
ANNT T

k A~ X Feed/Activity Condition
T2 7

N s ~_a-|

7.[Calculate] M Md~ A7 1

k x ~ 77

.

MnV9v~
56



File Edit Calculation

Databsses Help

profect | s | scale |

- @ System || @ Doto || Bed Colcuiotion ||t Assessment | | © Exit

~fud Fe-xCryC w5
|1 Fextryo &5
Feoucry0 #4

~{IF MnexFe #1
fid 441203 #1
& Alagyzn =7
bt 1C8(CHJ2-CO2 #3

A FexCryC #3
L E Fexcroz 41
- FexCryt #2

& CxtryFe #6
A Fexorye w1

A CxCryFe #5

- CxCroyFe #4
&\ C-xCryFe #3

& CxtryFe #2
fud Fe-0.1Cr-02 1
Bt C-xcryFe #1

11 Crafey0 #1
- [ CxFe#2

[t 1Ca{OH)2-C02 #2
fud 1Ca(OH)2-C02 41
~hud CO2-1CaC03 #1

A Aloxtg-yzn =6
fud Fe-C-01Cr 52
it Crxni-y0 #3

fid Mo-xCr-si #2
~fud ety #2

igd Croxhioy0 #1

bt iG-xCr203 &2

Mole fraction C

=

1

CaTCalc

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