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FactSageEdu - Restrictions

FactSageEdu gives you free access to most of the FactSage 8.3 Apps
and FACT (FT) databases but with certain restrictions as follows.

= With the 'Calculate Apps' - Reaction, EpH, Predom, Equilib, Phase

Diagram - you can only enter up to 3 elements.

Equilib and Phase Diagram can not be run simultaneously.

Importing ChemSage files (*.dat, ".cst) is not permitted.

» Importing TDE files or translating TDB files into FactSage format is not

permitted

There is no access to the following Apps due to restrictions on the
elements:
OptiSage, CalphadOPtimizer, Results, Viscosity.

There is no access to Macro Processing.

There is no access to ChemApp for Python.

= There is no access to the FactSage Add-ons Menu.

There is no server or client option - the package must be installed as a
single user standalone installation in the folder c:\FactSageEdu.

Your computer must be connected to the Internet. If the program can
MOT access www.factsage.com then you can NOT run FactSageEdu.

When you run FactSageEdu the program accesses www.factsage.com
in order to validate the package. One or more text files are downloaded
to c\FactSageEdu. Depending on your settings, it may be necessary for
you to give the program permission to download the files.

Mote: there are no uploads - that is, no files are copied from your
computer.

FactSageEdu expires at the end of June 2024 This expiration date
(2024-06-30) may be revised.
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1. https://www.factsage.com [Z7 Ut X =
FREE FACTSAGE DEMO & EDUCATION VERSION Z#%2')v 7%

INTRODUCTION

DATABASE
DOCUMENTATION

FACTSAGE
APPLICATIONS

POSTERS AND
PUBLICATIONS

ORDERING AND
REPRESENTATIVES

PHASE DIAGRAMS &
DOCUMENTATION
DOWNLOAD

FACTSAGE PRODUCTS
CRCT CLIENTS
FACT-WEB

FREE FACTSAGE DEMO
& EDUCATION VERSION

FACTSAGE 8.2
~ NEWS ~

FactSage Courses / Workshops :
Im Jan 31-Feb 2 2024, Seoul National University, Korea - Workshop program - Registration |
g June 20 - 21 2023, Germany (online) - GTT Users’ Meeting (Video presentations available) |

CRCT - ThermFact Inc.
& GTT-Technologies

Manipulate

Databases

. "Phase Diagrams and Thermodynamic
Miew. D ata Modeling of Solutions®, book by Arthur

Pelton.
Compound | Viscosity
Calphad Dptimizes Quit |

e,

www.factsage.com

MOTE: Due to the cumrent invasion of Ukraine, access to FactSageEdu, Factweb and
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{7 FactSage Demonstration Version - B4 - Micrasoft Edge — O

5 hitps://www . factsage.com/F5Edu_news.htm a@ AN

Free FactSage 8.3 Demonstration Version
FactSage Education 8.3 - FactSageEdu

- replaces FactSage Education 8.2

~ News ~

(Revised 2023-10-12)

- refreshireload the page to display the latest news

FactSage is a fully integrated database computing system in chemical thermodynamics and consists of a variety of information,

database, calculation and manipulation modules that access various pure substances and solution databases. It is installed at
hundreds of industrial, governmental and academic sites around the world.

ARHREERT S
A AESDEH
FEMNEHND

FactSage is employed in materials s
combustion, ceramics, geology, etc.
on the latest version FactSage 8.3

The FactSage Education 8.3 Pack

It i= a demonstration package for thg
thermochemistry in universities.

cience, pyrometallurgy, hydrometallurgy, electrometallurgy, corrosion, glass technology,
tis used internationally in graduate and undergraduate teaching and research. For details
sit www.FactSage.com

ge - FactSageEdu presented here is the Free FactSage 8.3 Demonstration Version.

5e interested in finding out more about FactSage 8.3. Itis ideally suited for teaching

FactSage Education 8.3 hag

In order to update FactSage
FactSage Education 8.3 Pa

been released. It replaces FactSage Education 8.2 (July 2022).

Fducation 8.2 to FactSage Education 8.3 you must download and install the
kage.

For infﬂrmatiwm how to download and install FactSage Education 8.3 on your

computer visi{ FactSage Education Package

FactSage Education 8.3 Report

4
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&7 FactSageEdu Information - E.A - Microsoft Edge —

ﬁl https://www.factsage.com/FactSageEdu_Info.htm#246 a

How to install FactSage Education 8.3 on your computer

In order to install FactSage Education 8.3 on your computer you must perform 3 tasks:

+ 1. Download FactSage Education 8.3 Package
- download and save the file CD-FactSageEdu83.exe (approx. size 425 MB)

« 2 Extract the setup files
- run CD-FactSageEdu83.exe and extract the setup files

» 3 Install FactSage Education 8.3
- run Setup-FactSageEdu.exe and install the program in C:\FactSageEdu

1. Download FactSage Education 8.3 Package

\f Click on Download FactSage
’l Education 8.3 Package.

Enter your
- email address Gactiop
- name (optional) . tsnwnEl:Iadai'
. T ' aciwage ucation
affiliation (optional). Package
Click Submit one time only [emaadoress. [N |
and wait for the message:

narme (optional|: Johin Bmith

: affiliation (optionall:  Smith Laboratery - Disnay YWold
Thank you. An email
will be sent to ... Enler your amail address,

Yo @ inviled to indude your narme and aflllaton.

WE Will then Email y'UU dEtEils Wa will an efmnall wou detals of haw 1o downicad and Install the FactSade Educaton

on how to download the file Package
CD-FactSageEdu83l.exe. Brivary poicy;
Yaur amal acdisss wil tamain prvats - £l only B asnd far sommuncatiens regarding

FactSags.

If you do not receive an email
from us it means you have _ Subma _
entered an invalid email

address or your mail server is

. . Thank you. An email will be sant 1o john.smithi@myworld.com
b|IIIC|{II']g the email. with instructions on how 1o download and install FactSage Education Package.

After downloading CD-
FactSageEdud3.exe you are
ready to extract the sstup
files.

O
x

=
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4. Privacy policy
EHERLTA—IL
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LRIEFTRBLA S
LT =T 546
FHBDMAZIRD
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,=. If’[:] i | {? FactSage.com b4 fj’ FactSage - Educatior X —I—

O A tFUTEELL | wwwiactsage.com/fsed.. @& A gy

thtiage’"

Download
FactSage Education
Package

name (optional):

|Daigen Fukayama

affiliation

(optional):

|Researc:h Center of Computational Mechanics, Inc.

Package.

Enter your email address.
You are invited to include your name and affiliation.

We will then email you details on how to download and install the FactSage Education

Privacy_policy:

FactSage.

Your email address will remain private - it will only be used for communications regarding

Submit

5. Submit RZ2&5 )y LT

[EmEx(E

»
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D9 %EAT0O0—RMNIELE D, ([ZLESBRWNGE XA ICTEIEZS0N, T7AIL
4l& CD-FactSageEdu83.exe THY, T7AILF A X% 414 MB 22E ThHd

7. X77>0O—KL71= CD-FactSageEdu83.exe 2 7L )%
L THREEN T D&, Windows MWEEEBFENDEF )TV H
T EESNDAIENHLSN, FELTETITDS

F

Windows [C&D T PC DiRESE=NE b Windows [Cd&D T PC DRESNE b

e e

Microsaft Defender SmartScreen (FEasia e\ 7 S UDEBIEEIE L Micrc soft Defender SmartScreen (FEasia gL\ 7 S UDEBIEEIE L
Liz. COFPTIEETTE L. PCHBRICESENBEENEDE Liz, COFPTIEETTE L. PCHBRICESENBEENEDE
a4, 9.,

SHHER

7SV CD-FactSageEdus? exe
FiTm FRRRITT
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8. CD-FactSageEdu83.exe &4V AM—JLIZIKWBEIRTF7AILHEEHLNTIND
T71ILTHY, PN EBEHTINENDHD, RELDIAINA—(TRIMNTT
KUV ZEAALT Install REZVED )T, AV AM—ILEER TR, TRIMNT
ICERINE=TAILA—ITEIERLTEO

fj? FactSageEdu — *

' . « This self-extractor creates the setup files for

the FactSage Education installation.

« Enter the name of a temporary destination
folder where the extracted files are to be
stored.

« [f the folder does not exist it will be created
automatically.
« Press Install to start the extraction.

« When finished run Setup-FactSageEdu.exe
to installrefresh FactSageEdu v

Destination folder

| C:¥Users¥fukayama¥Desktop W\

Installation progress

\ 4
I Install I Cancel

14
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9. R T DAY E—, OKZED )Yy

Selfextractor pod

FactSage extraction finished.
To install the FactSage Education run the program Setup-FactSageEdu.

10. RRELTENEZTAHILAT—%RFLT Setup-FactSageEdu.exe Z&C &f

| = | CD-FactSageEdus3 — O >
m-l  EE  EF e
&« v 4 | C¥Users¥fukayama¥Desktop¥CD-FactSagebdug3 w | @ CD-FactSageEduB3Migs®E 0
BEl E&HE £ e TAA
FactMore 2023/10/18 23:28 TpA N TN -
Images_FactSageEdu 2023/10/18 10:07 TFAN FANA-
" Config.dat 2023/10/17 21:30 DT 774l 1KB
%] Configs.dil 2023/10/17 21:30 TPUr-2aviiE 400 KB
= Configs.txt 2023/10/17 21:30 FHAR FFaAVE 2 KB
n FactSageEdu_Info.htm 2023/10/17 21:30 Firefox HTML Doc... 14 KB
%] Fs_About.dIl 2023/10/17 21:30 TPUr-2aviiE 450 KB
B fs_logo.jpg 2023/10/17 21:30 He 774 3KB
[ﬁ Setup-FactSageEdu.exe }< BEEI -S43 F 23y 423,932 KB
n Showhe. htm 2023/10/17 21:30 Firefox HTML Doc... 1 KB
10 EOESE =

15
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G' Setup - FactSage Education - X

12. Next &2')w2

Welcome to the FactSage
Education Setup Wizard

This will install FactSage Education on your computer.

It is recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

ﬁ? Setup - FactSage Education - X

13. 4> Ab—JL 5 (c:¥FactSageEdu) %
FEZRL T Install 40w

Ready to Install
Setup is now ready to begin instalingfFactSage Education on your computer,

Click Install to continue with the instajation, or dick Back if you want to review or
change any settings.

Start Menu folder:
FactSage Education %

NOTE: FactSage Education will be installed in the folder c:¥FactSageEdu. ]

A

P
\ 4

HELP < Back Install Cancel
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{3 Setup - FactSage Education - H
Installing r
Please wait while Setup installs FactSage Education on your computer,
Extracting files...

C:¥FactSageEdu¥FactHelp¥FScopp¥DF Scopp_Ge-In.FCT

A2 Ah— )L DEE, > Ah—)L
RTETHD, (PCDMREIZEHED

=

ﬁ? Setup - FactSage Education -

Completing the FactSage
Education Setup Wizard

Setup has finished installing Fact5age Education on your
computer, The application may be launched by selecting the
installed shortouts.

Click Finish to exit Setup.

N

A ATEE)

AIMAY = MR IRSINTA U A—
IWIZEKLEFE, EXa)T74V TN
—BFIZA TIZLTHEA VAN ILEE
LTIELLY

14. Finish =%5')w9
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IR RREINDDT,
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FUOEENRTSANAULI,
Equilib T H,0 OE&EETEZL TH TS

ﬂ FactSage Education Package - thermochemical software and databases — >

Information  Programs  Tools Add-cns  About
‘ FactSageEdu - Calculation
Appz limited to 3 elements

€q,
o, TN
4

Reaction

D ocumentation Fact-XML |

Yiew Data E quilib Flgure

Compound Phasze Diagram "'-l"isc:usity

;"'Fa.;_,t._a.agEuE ek [

0 19762023 www.factsage.com

ThPrmfa ct an‘j‘GTr Te |'|-1'I 1I1;|n=5 FactSage(TM) 8.3
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B 7142 AM—JLIE Tools = Remove/Uninstall FactSage ... =
Run Uninstall/Remove program ... %7y - L CEEOERIZLEHND

ﬁ FactSage Education Package - thermoechemical software and databases —

beal PRy
Sgmp= Y oot

Information  Proges
FactSage 8.3 - ID 0001 (standalene), expires Dec-2024 Hpires
FactSage dongle status > !
FactSage Cloud >
FactSage version, directories, etc. ...

FactSage databases summary ...

FactSage Updates
I SUlGIRi FactSage Download Service ...

Upgrading to the full FactSage package

mation ...

Sentinel Security Key (dongle)

__Documeiitatior (™ - move/Uninstall FactSage .. wtion
Run Uninstall/Remaove ram ...
View Data Reset programs ... prog ]

—

Refresh databases ...

ECIEEIE Debug Program

I Calphad Optimizer I

www.facts age.com

Solution

FactSage(TM) 8.3

MR, ADEEARKS
= No to All #7' )%

Remove Shared File?

The system indicates that the following shared file is no longer in use by any
programs. Would you like for Uninstall to remove this shared file?

If any programs are still using this file and it is removed, those programs may
not function properly. If you are unsure, choose Mo. Leaving the file an your
system will not cause any harm,

File name: |hasp_mm_winduws.dll
Location; |C:¥WINDDWS¥system32
Yes Yes to Al Mo l Mo to Al l

21
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R—ADHEFESOTCHETBIERIZOVTIYWEDRBRIREKIZT B EIETHFYR
WEDS, ULWLEHOEB NFE T —EIR—AEBAE L ETETETOGETEHL
{73:%, Database Documentation Z&<{FE#. B NFT—EAR—XIZFLL7E 5D,
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€q,
LN News

Calculate

Reaction

I
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Documentation I
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Results
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Figure
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File  Edit  Bun Macro  Table  Units ta Search Data Evaluation Help

Eq u | I | b % E Eb -d—- é t IE —H‘-ﬁd) EQIHE % E)'_:IL:: TIK] Platm] Energel)] Guantibmal] ol

FHIAT DT 1D D,

%ﬁ%ﬁ&md)c‘:%lirb\b\zﬂé ?R?’%)

— x

il 2 JE 4

|pecies Phasze TK] P

Keep Databases and Data Search Opticns 7

OK - the last system has not been loaded.

Current Databases Selected: FactPS
Current Data Search Options : - default settings -

Do you want to keep the current 'Databases Selected’ and 'Data Search
Options” 7

Mo means that you want to clear the 'Databases Selected’, apply default
settings to 'Data Search Options’ and open the "Data Search Window'.

[FL) | LMAZ (M)

= 18

Current Databases Selected: FactPs
Current Data Search Options : - default settings -

Last system: 2H2 + 02 =

Load last system ¢

FR wzey |

i

Equilib IZ(& 4 DD
TAURIDD B,
(1) Menu

(2) Reactants

(3) List

(4) Results

[ Initial Conditions

(WNNZIERIRT BERNET—ER—2
BIREFOEFIZT dhEROND, T—74
\~_X§a£§—g—g)c\:§{j:rb\(,\Z_J%‘:iz?ﬂ'd"%')
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File Ed

E’_Ed.u.cation limited to 3 elements - Equilib - Reactants

T[C] Platm] Energuld] Cuantity[mol] olllitre]

ta Evaluation Help

E Data Search - Equilib 8.3

D atabases i compo nd databaszes, 1/12 solution databases

Fact SGTE
[ rders [ O eINS
FToxid O O sePs
| | FTzulf O [ sGTE
] FTzal O [ 5G=old
] FTmisc

[ FToxCM

[ ETi= [ FILEM [ SGrohl

compounds only
zolutionz only
no database

Private Databases

Clearsl |

Add/Remove Data |

« JSRX
« FactPS MKBMK

F—AREESHEMESHIBRIR [

* 25 °C DHLAGENT —X
(BRECDHERELFED)

rch for p

PiadEd 1 DY
BT —32XN—X%1&E
£TN DA by o (W = AN Y A

LY, fkEEE=IEHY)
BN, FEHIEX Y

ZTIL TR T
5T —RIR—X

— |

Options - zearch for Tt

— Include compounds

Drefauilt

[ aqueous species

[ gaszeous ions [plasmas)

[ limited data compounds [250)

— Limitg

N )
—

Organic species CeHy.... =[max] = |2_

Minimum solution components; O 1 (8 2 cpts

———/

Cancel

et

- IS CxHy..

DX DLR

« BEEOERE/NHRSD

D
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Units E7=1& T(C) P(atm) ... Vol(litre) =4~ L T, Units & & C&%E

E Education limited to 3 Elements\

File Edit Run Macro Table ma Data Search  Data E-,-ﬂ_\l;la'.icn Help

7Equi|ib - Reactants

Dl + =

[T[E] Platm] Energyl)] Quantity{mol] "a-"u:ul[litre]]

il B E 4

s

Quantity[mol]

Species

Phaze TIC]

Pltotal]** Streamit Data

= |

Temperature
™ Kebdn, K
i Celsiuz, -

™ Fahrenheit, -F

=] 8.314510 J/mol
2.314510/4 124

22.41417273.15

Cancel |

— Pressure ——

 bar
i atm
 psi
i Pa
" GPa

Universal gas constant:

-K

= 1.598722__.
= 0.0820578. ..

Sl

ﬂ Units: T{C), P{atm), Energy()), Quantity(maol), Vol(litre)

Energy——
e

i cal

" By

7 kwh

cal/mol-E
l-atm/mol

Eng

— Quarntity ——
i+ mal

-K

—%olume
& litre [dm3]
i f3

Wolume
units are
zet by
prEssUe
Linits.

FactSageEdu

Compound: | 1/14 databases

Solutior: | 1412 databazes

27



H,0 DR
H,0 O EPRREZ A2 AT T 4, Equilib DEREIEFEZF A

V BIEDORN

(1) T—AR—XMBIR (MY E 75D T FactPS OH)
2) BAIDERTE. WEDA AN

R)BE. EADAL

(4) IR RETHEAE T HRIEE D H DY E =R
(5) T EEEST

6) TS 7E4ER T B (BIDFHIRETREN)

(7) Excel (CH 19 % (BIDOHIETEEN)

28



H,0 D AiEtE

B 5#(C H,O O ESHEEHEEBL T, Equilib DERMGIREERZTS

1 %ﬁ %E’ %Q 5 E Educaticn limited to 2 elements - Equilib - Reactants - x
: axX A

F Edit RunMacro Table Units DataSearch Data Evaluation Help

il TIC) Platm] Energyi)] Quantitymel] Volllire] ml !.| )1|

2. TFELN 1 Z#EIR

Quantity[mol] Species Stream#t Data

I | | =] | |

Clear the cprrent system 7

A4
I l [FLyY) . LiLE (N)

Keep Databases and Data Search Opticns 7

OK - the system has been cleared.

Current Databases Selected : FactPs

i ' RNFT—EIN—RZH I
Current Data Search Options : - default settings - . /|\\ \N— [\
Do you want to keep the current 'Databases Selected’ and 'Data Sedrch =Q 'd' > % oo ?R
Options' ? X AE %)0) C‘FL\L\Z_J ==

Mo means that you want to clear the 'Databases Selected’, apply defhult
settings to ‘Data Search Options’ and open the 'Data Search Windo. | 1/14 databases Solutior: | 1412 databases

v
o | [ wuam
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H,0 D1

L]

4 FERETRE A, MYHEDOBRELEENA L E THOEFRTIHIFEIL,

BT

—RAR—RXEFEH>TETHET 5, FactPS &:EIRT 5

&7 Data Search - Equilib 8.3 >

Databases - 1/14 compound databases, 0/12 solution datapases

$act SGTE [wparsow| Private Databases

FactP5 — g L —solutionsonly
. O sGPs no databaze
] FTsul [ SGTE

[] FTsalt O sGsold Cleardl |
1 FTmisc

[ FThall
[] FTOxCN Other :idFemoveDaa |

] FTkrtz [] 5Gnobl

] FThelg [] SpMCEN |
[ FTpulp [ FTlite ] TDmeph
[0 FTdemo [ FTnucl [ TDnucl

Information -

Click on 'Default’ for the following recommended settings in the search 5 OK EOIJ\yO

- nio gaseous ions [plasmasz)

- MO aguUE0Us species

- CuHy, [max] = 2

- Minimurn solution components = 2 cpts.

Options - zearch for product species
Include compounds ——————— Limitz

[ gaseous ions [plasmas] Organic species CrHy.... =[max] = E_
Default -

aquenus species . .
L ag P Minimum zolution companents; O 1 ()
Cancel

[ limited data compounds [25C]
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H,O DIHHE

7. RIbASRzE | |6 BAUOKE AN)—AIZRICEE - EHDYE

AT MEEANT DEFY, FHZHERELRL

E Education limited to 3 elements - Equilib - Reactants

l BE. BEIE 1 TEW

File Edit RunMacre Table Units DataSearch DataEv icn Help

[ |3 [f [ TiC) Platm) Energyiy) Guaniiyimal) Volie] | I3
| MIEEEBINT DEEE + E0)yY

\( Quantity[mol] Species Phasze TIC] Pltotal]*™ | Streamit D,ala
ali 20 | £ |l (EN

MEAEZHEDEZRTE, LERREILEAFZEICISEN, FEAKEIKTERAET
£ 25 °C. 1 atm [ZHITHLADKRREIZK) DT, EAKREEZ KOS EWTIEF v

LRV, RISEIEROBAFSEDEILESTE ITHEEIEF oy THE (Phase) %
BETQO)EANT S, HHIFHUHZRELGWMEGS. BRICHEENHDDILTER
DEDH, H2O DRHYIZ H2 + 0.5 02 EA AL TERICHEERIZG S

{1 Iniial Coneitons |

8, N eXt & 7 IJ \\J 7 } databaze Solutior: | 012 databaszes
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H,O DIHHE

10. EEDRRECTIHEET DRIBEEDH DY E ZFEIR, K
FEELGVWEFRELTREESEBZZEIRT 5, BlE
ideal BBETER)E real (EEKAEDETIL)DELES
MNEZEIRT B, real DT —RE—EDYEDHFIFAT
&5, 25°C, 1 atm TIEEEADIREILELLZNDT
ideal Eﬁﬁﬁ?‘é real ZZEIRL THLL

Menu Window

(AZa—[Em)

mhis

Emp dpv—l Solution phaz

Full Hame

+ Base-F“hase
3 [+ pas & ideal © real
BOUEOLE
[+ pure liquids

| pure solds

BEEDRR,

= Ma OO W

FactPS (A HEIL A
BEKEDMDEEIR WD TRRSANZN

ﬁ'éi% (X gas EEﬁ >@ al € selected
)y = RR—= pecies 1 goleqt |

zolutions;

| e | <B> | TIC) | Platm) ~||PoductHY) ~| | #

Custo
0 fid

0 i

F— A BIILEIL
BREEE(EET
E5) PHEOKES

FPreudonyms
- _Ed |

Yolume and phygical prop data
o azsume molar volumes o

zolidz and liouidz = 0
(" |uze only malar volume data
" Juze 2. property data

] paraequilibrium & Gmin  edit |

W & phys. property dat

Wirtual zpecies: 10
Total Species [max 336] 11
T atal Solutions [max 200] 0

Total Phazes [max 1500] 3

Final Conditions N~ Equilibrium

nnnnn |

| | |25 150 1 | " hransitions anly -
\

10 sheps [ T 2 calculahions - 1o time: lirnit - Calculate >3

" norma | + transitions

9.)EEM 25°C &£ 150 °C OiFEE—EIZEHE, E AL 1 atm (258, i
REEIZHIT BT ZILE—(Product HO)) IFEHEL TROE=L\DTZEH
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H,0 D AiEtE

as % 7')\\ 7 &5 selection - Equilib - no resulis= - ”
g E J File Edit Show Sert HZO(g) @J%E%f%i_g_éi%é

Selected: 1/3 GAS
-~ Produet: | - o results -
— Compound species + | Code | Species | Data | Phase [T|¥]| Aclivity | Minimum | Maximum
1 Hig) FactP5S | gas
* ideal " real 9 = Hfoy FactPS—=
T Teous 0 3 Olg) FactP5S | gas
. 4 02[g) FactPS  gas
[+ pure liquids 2 5 03 FactP$  gas
[ pure solids 0 V & OHg FactFS | gas
+ |7 HZ0(g) FactPS  Steam
) g HOO[g] FactPS g
species: 11 E HOOH(g) FaclPS | g

[T permit selection of %' species | Help | Suppress Duplicates | Edit priority list: | |

Show Selected | Selectall | Select/Clear... | Ckar | l oK I

Tt EICERLEVNVMIEERET D55 D5

« ELTEHDEFEFTNDIGE, Fe-C 2 TlH, REICHDETTERRBMNELR
C(s) LT, 2R ERD Fe,C(s) DEEFEFARDIENDH D,

- BEEESHENDERETHETIGE (RADOKAEEEINENIENZLY)

« BIRLIZEZEFEDO A Equilib TR A BRFDE(7000) =B Z 5546,

« BEOYWE (. EEKE)DFTAIRILEF—ERDVEES, BHEOYE
DI+ EIRT S




H,0 D AEHE

11. normal Z&£3RL T Calculate #5')w%

[ [ paraequilibriurn & Gnin edit

LU ] =20 = — 1]
Tiotal Species [max 7000 11

e 0 } 0
s 0 Select Thotal Solutions [max 200]

Tiotal Phaszes [max 1500 3

o &l O zelected

gQLNtn

* marmal

" transitions

normal + trangitions
dnly f_“

Calculate »>>»

Product HIJ] -

- rio ki limit

12. H AW RXEEIR,

#4+ Cld ChemSage T4+ —< whEHEE

TIC] Platm] Energyld] Cuantityimol] Yolllitre]

lements H O

FACT Fogpat

[ Chemsage Format |
FACT + ChemS5age
Chembage + FACT

Append list of input streams
o3
d

a=1.00aaa)

E Equilibk - Results 25 C (page 1/3
Output  Edit  Show Pages  Final fConditions
Save or Print As ...
Repeat Save
Plot * b e
Equilib Results file ¥
Stream File * aal
Format >
Fact-XML >
W
Fact-Optimal ¥
Fact-Functicn-Builder >
Refresh
Swap loops _
L — —— ————t 1
(18.015 gram, 1.0000 mol)
{25 €, 1 atm, L1,
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H,0 DX

Lt

t—'_? Equilib - Results 25 C (page 1/2)
Output Edit Show Pages | Final Conditions

Dle| @ B

| Show

Platm] Energel)] Gluantity[mol] Yalllire]

— O x

me® e

25¢ | 150¢ |
FactSageEdu limited TDP o
T =25 C
D=1 atm » | Bottom
V=0 dm3
STREAM CONSTITUENTS LMOUNT /mol
H2O 1.0000E+00

FactSage 2.3 M

BE. ENEEELTCHEIE ISR

[X Final Conditions &% L T Calculate
E’?'J‘J’J?‘é FELEWREREELEEZIZESEAYE—UNRRSNGELD T,
ENSETIE Menu BHICE>THFTET2E 50BN ELNEGN, HEBUEK
TEEE AR EZ(E Final Conditions = Hide &4y E=IXECARE %Y

)09 %, RERTIIFERDEPLICTH=HIZREL TS

2 calculations

H2ZC liguidilig) 1.0000E+00 1.0000E+4+00
HOOH liguidilig) 0_0000E+00 3.3420E-35
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Cp H 5 = v
J.E-1 J J.E-1 J dm3
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
537538E+01 -2.858300E+05 €.59%5000E+01 -3.0&8€25€E+05 0.000000E+00
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Cp H 5 =
J.E-1 J J.E-1 J
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
H20 1 Final Conditions
 £378 <Ay | <B> | TIC) | Plam | ProductHiy) |
| |25 150 1
Cut—off

Calculate >>» y

>
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H,0 DX

Lt

25 °C DEES

43 tquilib - Results 25
Output Edit Show P

0= BE F

> 25¢] 150¢]|

EILDEK, ZOFHITIE, EANLE
DYSKHENREICESI=EEDEIL |- B X
DERE—EHT D, — LBV E.
EZHLHD, IAEDEN 0 DEZIC
HERAF BT BHLITFET D

me® e

FactSage 2.3 A

FactSageEdu lim
T =25 C
F =1 atm

=0

SLETIRRETILK
A 1 mol L

W3

REROOK)D
BNhZEELKRTE
(BETEEA

DIEFE)

7.537538E+01 -2.858300E+405
Dt e e e e

R S R

€.995000E4+01 -3 .06685€E+05
S e e e e e

T ams
THYTA—
H STREZM CONSTITUENTS ZMOUNT /mol ~ T/r
HZO 1.0000E+00 |
A4 \ 4
EQUIL BMOUNT (MOLE FRACTION ) [ FUGACITY — * N
PHRASE: gas_ideal mol atm 7\: E@/ﬁ
HZO 0. 0000E+00 1.0000Z+00 3.1352E-02 = é
HZ 0. 0000E+00 7.57332-27 2.45998E-28 = J:T:
o2 0. 0000E+00 3.98672-27 1.2495E-28 2o
oH 0. 0000E+00 5.5710E-33 1.746€E-34 d)%ujk-t\\
HOOH 0.0000E+00 2.00172-3¢ 5.4110E-38 {5x
HOO 0. 0000E+00 1.88135-43 5.8982E-45 7(.\ \
H 0. 0000E+00 1.22285-48 3.8337E-50 {j: d~(1
o 0. 0000E+00 5.93E52-54 2.8015E-55
o3 0. 0000E+00 1.15772-€5 3.E2I6E-71
TOTAL: 0. 0000E+00 1.0000Z+00 3.1352F
mol ACTIVITY
[ H2C_liguidiliq) 1.0000E+00 1.0000E+00 (&
HOOH liguid(lig) U.0000E+OD | 2-3420E-35]
( Cp H 5 G v
S J.E-1 J J.E-1 J dm3

0.000000E+0D0

Cp H
J.E-1 J

H2O ligquidiliq)

7.537538E+01 -2.858300E+405

5
J.E-1

=
J

L

€.995000E4+01 -3 .06685€E+05

£

EE(TU—IILE
*#), BEMIE 1
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H,0 DX

=N

iy

i

T8

150 °C DH4E

47 tquilib - Result IE;FE\%M: (gaS_ideal) 73:0)—6\

Cutput

Edit  Shi

FUGACITY [E EDERTH S

FactSageEdu Iimited to the elements H O

| DE = BILSE x £F(1 atm)

Y

i1l Al 3

T = 150 C
D=1 atm
Vo= 34.723 dm3

STRERM CONSTITUENTIS AMOUNT /mol

BA[UADRERL,

H20 LIFMEIFE

A& 0

EBRAEDE
AL TTERDAE AL

150 °C TlEsK
[ZFEELEL

JE-5
1.0000E4+00

H2ZO 1._0000E+00
EQUIL amotuNTY MOLE FRACTION FUGACITY
PHASE: gas_ideal mol atm
H2ZO 1._0000E+00 1.0000E+00 1.0000E+00
H2 5_7555E-15 5 _7%55E-15 5 _7S55E-15
02 2. 2_B%7T7E-15 2_8%77E-15
OH 4. 4_2323E-23 4.
HOOH 4. 4_13837E-2& 4.
HOO T.9871E-31 T.9%71E-31 T.S8T7T1E-31
H 3_6B1SE-34 3_GB1lSE-34 3_G6B1lSE-34
] 1.10%3E-37 1.10%3E-37 1.10%3E-37
03 59 _5860E-50 59 _58&0E-50 5.5
\ TOTRL: 1.0000E+00 ) 1_0000E+4+00
System component Amount /mol Amount/gram Mole fraction
>: O 1.0000 15._55%5 0.33333
! 2.0000 2.015% 0.66667
mo L LCTIVITY

H20 liguid{lig) D.DDDDE+DD] 2.2190E-01
HOOH liguidiliq) 0.0000E+00D 4_.3360E-2¢

L o I i e

Cp H 5 = v
J.E-1 J J.E-1 J dm3
R R R R R R R R R R R R R R R R R R R R R R R e S R R A3
3.44€907E4+01 -2 _.3758E5E+05 2.006131E+02 -3.224759E+05 3.472278E+01
R R R R R R R R R R R R R R R R R R R R R R R R R R R R e
Cp H S G
J.E-1 J J.E-1 J

L B o e e a
gas ideal
3.44€307E+01 -2 .3758€5E+05

2.00€131E+02 -3.224759E+05

(&4

N

BERE
EHEE
ZTCEtE
I 5546

Mass fraction
0.88810
0.111%50

SHEDESE
(T7—ILE
*#), BEHE
DT
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H,O O EE+E

@ iHE 1
H,O (& 2500 °C, 1 atm TEEASXMWIZEYE T, Hy(g) DR EZET
AILTEALY,

@ iHE 2
(mole) 2 H,O + 0.79 N, + 0.21 O, IZDWL\T, 25°C, 1 atm IZHIT
HEHNRREZFTE LT, H,O0(g) D EZFRIL TSI,

@ HE 3

Ag,0 &I 5L Ag & O, ITNET HLEHFFEDIAICER
L= =EH00oL0bEBWET, EEETE T, TOERYICHHET
BEOFEMNDTLEELY, fA] °C <SWNZIE T NIEKLNTLEDD,
ek BEDOA ARYIRXIZI50 250 101EA L THTLESLY
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H,O O EE+E

@ KL 4

KITEBELET, 25 °C. 1 atm IZHF2 H,O DEEDREEIZDINT
KakrzZEZRLZETEEZL T, EREODIRRFZFANTZEN,
b T—AER—XZIROEE T, aqueous species [ZF Ty

@®EES

FILOVAHRITERLE S, (mole) 0.99 Ar + 0. 01 H,O 2D\ T,
10000 K, 1 atm IZBFT 5 ANRREZE FHIL T, EREOERFZHAN
TLEELY,

EVh: T—AR—XZEIRDOEHE T gaseous ions [TF Ty

@®iEE 6

25°C, 1 atm [ZHBIFTHLUTOYEBEDF T XTI RILF—%RH T
=LY, TRT 1 mol ELET,

H,O(s), H,0O(lig), H,0O(g)
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H,O Ot & (KDNIER)

B25°C, 1g®DKIZTcal DREZEZAEESDRDEMEBEERDD

1. 3R E = (Z0) = (\MVZ = FactPS &3EiR 2. BN ZERTE

E Education limited to 3 elements - Equilib - Reactants — x
File Edit Run Macre Table Units DataSearch Data Evaluation Help

EIEl +| [ TiC) Piatm] Eneravicall Quantiyia) Voliite) & ™| 2

3. RIGEEE AN

Quantity[g] Species Phasze TIC] Pltotal]™ Streamit Data
[ [Hz0 [l RANES [ 1 B

4. Initial Conditions [CF v/ %
ANTHEEHEERTE,
JKEDT liquid ZFEIRT S

* Pltotal] iz the hydrostatic prezsure abowve the phasze.
For a gazeous stream this is the sum of the

| |\ partial pressures of the species in that strean.
5. Next &0')w7 \

| [  Initial Candiions |—

Hext »>»

FactSageEdu Compound: | 1/14 databases Solutior; | 0412 databases -
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H,0 O

LTS E (JKDANEL)

6. LHRRETHAET DRIBEIEDHHIELPYEZZENR

E FactSageEdu limited to 3 elemgnts - Equilib - Menu: last system — x
File Units Parameters Help
Ol = E TIC] Platm] Energylcal] Quantity(g] Yal(litre] ”“ |B| !l
—Reactants [1]
[gram] H20
[25C lig. 1]
— Products |
— Compound species — Solution phaszes 8 é | —
% L Base-Phaze 5_ E (De ta H ) @E& ZE
[+ gas (& ideal C real  9) Z’ A8 -
|_ ALEOLE I} Pzeuddrymz————
|+_ pure liquids 2J |7 apdle T Edit . |
pure salds 1} Yalumg and physical prop data
aszyme molar salumes at
zoli elmu:l Ii?uidsrﬂ ’
- 1 uze prily molar volume data
i " uze W & phys. property data
T t [ paraequilibrium & Gmin  edit |
— Targe - : o
Legend ¥ Show (% al scllealen Yirtual species: 1a
- Total Species [max 936 11
Estimate T[C): |30 By
[ o a[\ﬁ] I = ] szlljui;i:ﬁz: : Select | Total Solutions [max 200] 0
Quaffiy(al | ' Total Phases (max 1500] 3
— Final Conditions \b E quilibrium
i <B> TIC) ﬂF‘[atm] w || Delta Hizal) ﬂ & nomal 7 nomal + transitions
U1 I‘I £ transitions only  open
J
10 steps [T Table T calculabion - ho time lirmit -
FactSage 3.3 | y

9. $U‘c‘<1’té%§0} BEZAT

10. Calculate &2')v%
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H,0 DX

181

HE kDN

ROBE

& Equilib - Results 26C
Output Edit Show Pages  Final Conditions

D|e| @2l @)

TIC] Platm] Energelcal] Quantitela) alllitre] "' BIH

— O x

FERIRREIZRIT S
DI E—

the elements H O

RIZHEZ =

7T
s

gl

STREAM CONSTITUENTS AMOUNT /gram TEMPERATURE,/C DRESEURE/atm STRELM
HZO liguid 1.0000E+00 25_00 1.0000E+00 1
Ak ek ke ke ok ok ke ok ok ok ok ko T T e  E o e o SR U S P
Cp_INI H INI 5_INI = INI V_INI
= cal cal E-1 cal dm3

g o b e

9.2201l50E-01 -4.0&€2747E+02 O.000000E+00

9.9599527E-0L1

—-2.T75Z059E+02

SEENRREIZRITS
XDIAILE—

EQUIL AMOUNT MOLE FRACTION FUGRCITY
PHRSE: gas_ideal mol atm
H2ZO 0.0000E+00 1.0000E+00 3.3268E-02
HZ 0.0000E+00 5.7159E-27 3.2323E-2
o2 0.0000E+00 4 .B5TSE-27 1.€1€1lE-2
OH 0.0000E+00 7.1550E-33 2.3803E-34
HOOH 0.0000E+00 3.9363E-3¢ 1.3055E-37
HOO 0.0000E+00 2.€141E-43 5.€9€4E-45
H 0.0000E+00 1.7582E-48 5.845%2E-50
O 0.0000E+00 1.3402ZE-53 4 _4585E-55
3 0.0000E+00 1.5444E-€5 6.4687E-T1
OTAL: 0.0000E+00 1.0000E+00 3.32€BE-02
gram ACTIVITY
W20 liguid(lig) 1.0000E+00 1.0000E+00
WOCH_ligquid{lig) 0.0000E+00
e e ke ke e de ke ke ok ke ke ke T R EH’H_IL/T" AH {—f\éi—(\\
CELTRZ Cp CELTE H DELTR 5 DELTZ XIZE ~ ~— d\
cal cal .E-1 cal

i I T T o

-1.7E2222E-04 1. 000000E+00 2.342404E-02 -5.2397200

w ok hk ok okk ok ok kR ok ok kR bk kokk ok okok ok okokokokokok ok okok ok ko ok ok ok ok k
Cp H 5 =
cal FE-1 cal cal E-1 cal

o I - b T T T

5.55981€4E-01 \-2.751055E+02 5.313€34E-01 -4.0€5%&77

FactSage 2.3 A

AIEIBEEEZZE X Tt
B LT3, BREOE
ETHY, ELLMED
RESLBEWNBEENHD
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H,O O+ E (KDMEL)

@ HE 7
1gDK(OCI)ETgDEF(90 °C) ZREEDEM °C 1275 5M 5T
FLTESW,, RERP, NEBERDPYEYFZNELF T,

(Evb: ATWYEIZRIZDEEERETHIGEEYMWEOA HEM
T Stream Z/KEB S THIOMEIZLET, )

@ iRE 8
1gmk(0°C)e1gDHFH(90 °C) ZEEDEM °CIZHBTLL
M

@ HE 9

40 °C M 8 EFEBEHY 790 mol N,+ 210 mol O, NEZIRZE & Thi/=
STV D, 10 mol DK (40 C)EZ&FSEDHEREIL °C 12745
TL&OM, N, &£ O, D Stream ZRLIZTDHE N, & O, DREERIAE.
A BHE N, &EO, BNESHTICHFLTLDEWLNSIEKIZARYET,
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TILVEZULEEDEEAR

Al-Mg-Si % (A6101) DZEEN%E F AT 5,

FTlite T—RAXN—XRBANTHEITT 5.

FTlite 7—2AX—X

21X PILZEZOLES RTAVVLESE. FAVEED

T—ADNERS N TS,



TILEZOLAEEDEEETE

B Al-Mg-Si ZROEEHE, 7ILZZVLEEIEDT FTlite =FE>THETT 5

1. Database Documentation Z#£ &)L T FTlite = (pdf) general description ...

ZH EQRIBRDEHTTE DD, £/= FTlite DFEWNFZERLTHIS

File View About.
©|©|@| 2 |?Jj| Q&| IE Search phase diagrams:|<l3hemica| formula: j::'| + must contain ;| <ex: Cals &, "EL|

& Welcome to FactSage Browser - FactSage Browser - [default.htm] — O >

I i.qj [FTpulp] - FACT pulp and paper|databaze: LS
I_'_l L‘-Lj [FThite] - FACT Al-alioy, Mg-Allgyand Ti-alloy databases:

------ - (pdf) general description and list of optimized systems
T
----- =| - assessments ttsagﬂ'

----- =| - list of compounds and =solutions
fw|=| - phase diagrams
Eﬂ--ﬁag [FTnucl - FACT nuclear database for the nuclear industry:

[]14;%1 [Coke] - FACT baked carbon databaze Data base

i"-g [FScopp] - FactSage copper alloy database: DOC Lume ntatio n

Lq‘ﬁ [FSlead] - FactSage lead alloy database:

iq_{g [FS=tel] - FactZage steel alloy database:
1.1_;5‘1 [FSupsi] - FactSage ultrapure silicon database:

t [SGsold] - SGTE solder alloy database: Please select a documentation file in the Navigation Panel.
EEI--ﬁ_Q [SGTE] - SGTE 2017 alloy databasze: W
< » To hide/show the navigation panel, use the Iu button or go

=T Revised: 2023/10/10

v
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TILZZ) LB T DS

LR

Si FBRTEHEHEHINT
NT Al-Mg-Si RILET
MESATULNBDIENFESR
TE5, 2T . 2D%
(X EENTRIBETHY L
FRIBEZHIFTED

Al Alloys

Ag, Al As, Au, B, Ba, Be, Bi, C, Ca, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, ga, Gd, Ge, H, Hf Ho, In, K,
La, Li, Lu, Mg, Mn, mo, N, Na, Nb, Nd, Ni, 0, p, Pb, Pr, Pt, Sh, Sc, Si, Sm, Sn, Sr, Ta, Th, Ti,
Tm,V.w, Y, Yb, Zn, Zr

Mg Alloys

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

Lu, Mg, Mn, Na, Nb, Nd, Ni, o, Pb, Pr, Pt, Sb, Sc, Si, Sm, Sn, Sr, Th, Ti, Tm, V, Y, Yb, Zn,
Zr

Ti Alloys

Ag, Al, B, Ba, C, Ca, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, H, Ho, K La, Li, Lu, Mg, Mn, Mo, N,
Na, Nb, Nd, Ni, O, Pr, Sc, Si, Sm, Sn, Sr, Ta, Tb, Ti, Tm, V, W, Y, Yb, Zn, Zr

Color codes

Red :AlorMg

[ Blue : Major alloying elements (full optimisations of binary systems with Al, Mg and Ti and with several

6000 HFE®D 7IL=
Z LB E DA
A[AE

A4

minor alloying elements, Al-Mg-Xx ternary systems evaluated (good for Al+Mg-rich regions), several

L quaternary systems included);

\

J

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

Composition Ranges

The database is intended to allow calculations over all ranges of composition, although the assessed
data are often most reliable for light metal rich composition ranges (Al-rich, Mg-rich and Ti-rich
compositions. Alkali metal-rich compositions). The database can be used for Al alloys in the
commercial series 1000, 2000, 3000, 4000, 5()0(),' EDDD|and 7000, and for a wide range cast alloys.

N

46



TILEZOLAEEDEEETE

T—RIR—ADENHFEMHER

Use of the Database
The phase diagrams of all the binary systems listed above have been checked using FactSage 8.3.

Phase selection in the EQUILIB or PHASE DIAGRAM modules using FTlite is simple: simply follow these
instructions:

» For pure solid compounds:
= Right-click on “pure solids”
o Then click “Select/Clear” = “Add all species from database” = “FTlite"
» For solutions:
o Click on the “Select” button below the “Solution species” list box
o Then click “Add all phases from database” > “FTlite"
= Apply the recommendations related to the CBCC-A12, D82 and D38 solutions, as
described in the warning text box in the following page;

+ There is no need to select pure liquid phases (the FTlite-Liqu solution contains the liquid
species). They may be selected as dormant (metastable, option “!") for purposes of
computing their chemical activity.

+ Click “Use V & phys. property data” in the EQUILIB Module if you intend to have density,
viscosity, thermal conductivity and surface tension to be calculated for phases, when
available. We recommend not to click this option in the PHASE DIAGRAM Module.

There might be cases when a chemical system with many elements results in more than 150 possible
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2. AI-Mg-Si N EFENSFTERBRER R

{7 Search Results - FactSage Browl - — O x
File WView About.. W
©|©|®| J |<aj| .;-V‘;| F Search phase diagrams]&l Mg Si ﬁ] + muszt contain :| Found: 1433 'E'L |'5.'&|
= 1.1_"3 Databaze documentation... LS

b _E] Summary of databases . H ~

----- _E] List of all stored phase diagrams Sea rCh rESUItS for' AI Mg SI

----- |=| How to use the databases

e List of Phase Diagrams:

----- _E] [ELEM] - FactZage elements databaze & .

----- —| [FTdemo] - demonstration database for slide shows Al - Mg - 5i - | SGTE2017 |

o _E] [FactP3] - FACT pure =ubstances databasze, list of compounc .&,ﬂ,l - Mg - Si:| SGTE201T | SGTE2020 |

..... é [3GPS] - SGTE pure substances databasze, list of compounc &ﬁ.l } Mg - Si - | SGTE2017 |

h;ﬁ [FToxid] - FACT oxide database: &:ﬂ.l -Mg - Si:| SGTE2020 | SGTE2022 |

ué [FTsulf] - FACT sulfide database: &ﬂnl - Mg - 5i ;| SGTE201T |

:ﬁ ES?“I]- e . 51 Mg - Si - | SGTE2020 | SGTE2022 |

B2 [FTmisc] - sulfide, alloy, miscellaneous databases: .

B3 [FTOXCN] - FACT high-T oxycarbonitride database: A1 Mg - Si : | SGTE2017 |

“%ﬁ [FTfrtz] - FACT fertiizer database: fg—“\-,ﬂnl Mg - 5i : | 5GTE2020 | SGTE2022 |

m:ﬁ [FThall] - FACT database for Hall aluminum process: E‘Mg Si - | BINARY | FSCDpp | FSstel | FTlItE I SGTE201T |

ué [FThelg] - FACT aguecus (Helgeson) databaze: SGTE2020 | SGTE2022 | SpMCBN |

14_1% [FTpulp] - FACT pulp and paper database:

-2 [FTite] - FACT Akalioy, Mg-Alloy and Ti-alloy databases: v By Mg - 5i - | SGTE2017 | SGTE2020 | -
< » (%Q}Cu__ug Si- | SCTE017 |

Revised: 2023/10/10

Al-Mg-Si %1% SGTE TEHERIRETH DI EMN DM B, FTlite 2DV TIEF=TTRIK
REMN ST EIRREBR T —2R—X JIZINEFSN TULNVRUND T, COEE TIEEZRT
730N, Mg-Si, Al-Si, AI-Mg O Z TR B D R MNETE TE LI HERTES




TFILZZOLEEDE

Hat =

3. HHEERTE = (FL) = L\VZ = FTlite &1R

4.+ =7 )L T A NISGAT = E R

7. Data Evaluation &2')wo LTt RE
DEODT—EANEBE L SN TULNBEHFERR

5. B[ZF®TE

=| (+) =

‘Ef Educatior] limited to 3 elements - Equilib - Reactants

\

y

— >

i Edit RYnMacro Table Units Data Search IData Evaluatiu:-n' Help
0 ((TIC) Fiatm) Energyld) Quantiig) Vollive] J&— WIEIES

1-3]
Quantity[g) Species ) Phaze TIC] Pltotall™ Streami$t Data
07 [5i | =1 | I I
*+ oz Mg N =l | I
i [TY: | | =l | | 1

6. KIGHEE AN
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Lt

Unary (7t B A€ DET /LI Bragg-Williams 3T 4Ll
{3t Databade evaluation - O >
EIements:|M Al 5i | Search +
FScopp (Dinaries) FSlead (binaries) Fsstel (binaries) FTlite (hinaries) SGnobl (b naries) SpMCBEM (binaries)
A4
13 | 14 |IBW Liquid model = Bragg—Williams Approximation 8

12

Mg

13

Al

14

Si

<

Al

Mote that these are only for bina ry evaluations,

Si

Q

Liquid model = Modified Quasichemical Model in the Pair

id

Ideal model for Liquid, FQC-A1, BCC—-A2, HCP-A3 and [
Top quality
High quality
Estimated

Rough B EENETIVIFETERIEEETIL

Noble gas

ternary evalustions may differ from database to database.

Cloze

9 T Top quality D TELEWRN, =JT%kIE Documentation = general

description THE

IS
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8. Next 75_: 7 vy ’7 [ Initial Conditions

Solution: | 1412 databazes

9. iﬁﬂk,pfd?(_ 9 SR REM

@%éf-l’% xj:Ro FTllte (ho EFactSagEEdu limited to 2 elements - Equilib - Menu: last system

WTIERIET X TDAAKAE e ) P £t B Vi
\E¢RLT§+§L—(%$5O g B atrm) Energy uantityg] Yalllitre

B IRS AR (A1, FTlite- :

prB2) X #EZEHHTHY., &ZE —

*H % ;_k &) %) n-l_ﬁ Tli ?R L/fcl (J \ chul:uml:;usnu TpeCies Salnonphases

[ [gram]0.7 Si + 08 Mg + 985 Al |

/‘/e\‘ {j: *H @j_j/ajlj: g Ej.] E/J‘h [ ga= & " 1] - \Il BT:?[EI:{E:?;E | EBEE:_!':I; 'I;"Irz:zgll:ne-h*lr'|ﬂ

BN, | FTV2/EA8 | (|| fome | [ e
NBEE ) AT aIE= R4 g S R e e

A ERTDHRTE, EHOHHET species: 52 i et

%‘: ;%\ 'TE_T 75 §j( % < 73‘ %) O aﬂk E —d_ %) T:I;ie: |LEQEFI:I aFTlitE-prBEI_ Show & a:re-?j selec:t.a.:lj
SARI+ IDER YIS S

FRTOBARERRT 555 |5 )

Select = Select all solutlons




7)[/52"71;\/%@@ N Tﬁig_l_%:

[!_F FactSageEdu limited to 3 elements - Equilib - Menu: last system - x
File Units Parameters Help
0| = E TIC) Platm] Energyl)] Quantityg) “alllitre) "1 B

Reactants [3]

[ [gram)07 Si + 08 Mg + 935 Al |

Products
Compound species Solution phazes Cuztom Solutionz
= | + | Base-Phase | Full Hame ﬂ 0 fixed activities
[© gas % & 0 | FTlite-412  CBCC-412 Protatype-Mn U ideal solutions
[ aqueous 0 J FTlite-C1a a1 Prototype-CaF2 Pseudonyms -
[ pure liguids 0 | FTiteC14 C14 Pratatype-MgZnz apply [ Edit-
[+ pure solids 52 I FTlite-C15 C15 Pratotype-tgCu? Yalume and physical prop data
| FTlite-L12 12 FrotoypefuCu3 Il & :;ﬁ;‘;“:nfgﬁi'ii‘éz'fges gl
SpECiES' 52 | FTlite-tl 24 H24 PthDt}'pE -HfG a2 i Lze |:|r'||_|r| maolar vaolume data
: - ETlbe Dot BatsBrababyne-pd 920445 " use & phys. property data

BREEENEAAN, 1200700 1001& |7 tdﬂ ™ paseibrm Grin_edi |
200 °C /5 700 °C T 10 °C A D E Mk 1 T Totel Species (max 336 167

5 i 25
I o5 Select Total Solutions [rmax 200]

Total Phazes [max 1500] i
Final Conditions E quilibrium
| S | B> - | TIC) || P[atrn] j|F‘deuct HIJ) j " rarmal % normmal + transitions
| | “||z0070010 1 ) | © gansiionsonly O
\
10 steps [ 51+ calculations -natimelimit-  Calculate 3>
FactSage 8.3 I

11. normal + transitions Z:Z1RL T Calculate &2')w%, transitions [$BZ

RERFEFIIHEE R ELTEFOERHETEHHE éﬁéi?"/az ZELEBRUNS
SIXBEERAHEE/NSLEY, FactPS @ Ar 2 EEBINMLTHEELTHD
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12. HAhTA—<yhE &R,

ChemSage 74+ —<YMET I ®H

E Equilib - Results 200 C (page 1/B5)
Output  Edit  Show Pages  Final|[Cenditions

Save or Print As ... TIC) Flatm] Energyl]] Quantity{g) Yol
Repeat Save
Plot » 1c|360c|37§c| 3s0c| 3%0C| 400cC| 410
Equilib Results file , | 250c]| 260¢| 270c| 280¢| 290¢C | 300¢
Stream File » & elements Mg A1 5i
Format » FACT Fu-rwat
Fact-XML , [ ChemSage Format |
" FACT + ChemSage
Fact-Optimal ’ ChemSage + FACT
Fact-Function-Builder ’ Append list of input streams
Refresh ... t Emount /|

13.26 R—TU LI
ERTI DIGE

&F Equilib - Results 200C (page 1/55)

Qutput  Edit | Show Pages Final Conditions
D|m."' Goto > | Pages 1- 25 Jp0C-430(]
42{!{3] 42 << Previous Pages Pages 26- 50 [440C-652.08 (]
31‘3”3] 320 Mext Pages > Pages 51- 55 [660C-700(]
EWCIEIDC] Go to page .. g T Z90C [ SU0C |
FactSage! , , 1 5i
T = 200 Delete page '200C" ...
F=1aw Delete all ‘Abort' pages ...
V=0 dm
Swap pages ...
STRERM CONSTITUENIS LHMOUNT /gram
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700 °C MiE4S

47 Equilib - Results 700 C (page 55/55) — O x
CmTpUT Eoir Show rages rmarfonditions
= . ,
W= |I| v TIC) Platm] Energul)] Quantity(g] “olllire) '“ BIH
gsoc | 670C | 630¢C | 890 C l-?ﬂﬂc-l
N 1$$E0)% —‘-’—I FactSageEdu limited to the elements Mg Rl 5i FactSage 3.3 A
B Al o
D=1 at —
#1(#2) (LD BEL V=0 e ! STEEH
; T3 5
— g— -
-t' ~ -d— STREAM CONSTITUENTS ZMOUNT fgram
L\@(l\’—-téi si 7.0000E-01
Mg 5.0000E-01
(21 S _SS00E+01
EQUIL ZMOUNT MRSS FRACTION ACTIVITY
DHASE: Ligquid#l(;22)) gram
(A1 5_8500E+01 5_8500E-01 5_84€5E-01
- Mg 5.0000E-01 5.0000E-03 5.7720E-03
~ AN \ Si 7. 0000E-01 7.0000E-03 1.40328E-03
Ei)\b *E wﬁkﬂ . ( ToTaL: 1.0000E+02 ) 1.0000E400 1.0000E+00
N System component /N Zmount,/mol Zmount,/gram Mole fraction Mass fragtion
%ﬁi/ \O)E - — Si 2_4524E-02 a._70000 €.7208E-03 7.0000E-03
J] =3 =3 21 3.£50¢ 52500 0.38440 0.38500
A == T = Mg 3.2515E-02 0.20000 5.875€E-03 5.0000%-03
7] $ - ;ﬁio ;ﬁi DHRSE: FCOC-R1g1;#2;$3 gram MRSS FRACTION ACTIVITY
. 2 0.0000E+00 5_9€73E-01 5_3095E-01
~ — = - - P —
d) = ,E lj:7r7_ Mg 0.0000E+00 2.4382E-03 3.3558E-03
== )l/ 5i 0.0000E+00 7.833EE-04 4.53841E-04
ﬁ: =T AN TOTAL: 0 0000E+00 1. 0000E+00 5 3423E-01
A = /ﬁ F,—‘jﬂ [ Y 12 O) DHASE: HCD-RE#1;82 gram MRSS FRACTION ACTIVITY
NN N RA12Va 0.0000E+00 5.8251E-01 3.447€E-01
7 ' 27, 0. 0000E+01 g . TEE-I 2.597 E-05
ﬁkﬂ AI %ﬁﬁ _ Mg2Va 0-0000E+00 €.11732-03 57142-05
== 5i2Va 0.0000E+00 1.3721E-03 3.0474E-07
L/f—,_t%d) AI d)tﬁ TOTAL: 0.0000E+00 1. 0000E+00 5.9195E-01 v
- /
£ = * :% = >
=(& 9.8465E-01 HO= HOD75 =
' 1 DEEERE
THd
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700 OC (’-)’-j\%> dF Equilib - Results 700 C (page 59/55) — O >

Output Edit Show Pages  Final Conditions

W= ﬂ \” TIC) Platm] EnergylJ] Duantitulg] “alllitre) "' BIH

gs0C | 670¢C | s30C | EiFJ{ICl-T-‘ﬂﬂC-I

FHASE: CBCOC-R1Z#2 gram MAESS FRACTION ACTIVITY ~

MglORl24R124 0.0000E+00 2.£216E-01 7.E152E-24

MglOR124Mg24 0.0000E+00 3.3001E-03 <1.0000E-75

MglOMgZ4A124 0.0000E+00 4 5557E-03 2.5133E-71

MglOMgZ4Mg24 0.0000E+00 2.0570E-05 <1.0000E-75

511021242124 0.0000E+00 1.2810E-01 2.7939E-32

Si102124Mg24 0.0000E+00 5.5011E-04 <1.0000E-7

Si10MgZ4R124 0.0000E+00 £.7783E-04 <1.0000E-75

S§il0MgZ4Mg24 0.0000E+00 3.0630E-0¢ <1.0000E-7

TOTAL: 0.0000E+00 1.0000E+00 3.

PHRSE: Beta gram MRSS FRECTION ACTIVITY

R115R12Mgli-beta 0.0000E+00 S.5271E-01 2.0593E-23

R115MgZMglz 0.0000E+00 7.2924E-03 1.1252E

TOTAL: 0.0000E+00 1.0000E+00 2

gram ACTIVITY

[ 21 fcc Blis) 0.0000E+00 S.3095E-01 |

21 _hcp Znis3) Q0E+0D 5.871€E-01

21l _hcp B23(s2) 00E+00 5.

Bl boo B2 (s5) Q0E+00 4.

Bl_bct_B5(sT) Q0E+00 4

Bl _choc R1Z(s4) Q0E+00 4.

21 _dhecp R3' (s9) Q0E+00 4.

Bl _cub Z13(s&) Q0E+00 4_.30€3E-01

Bl diamond 34 (s8) 0.0000E+00 2.5231E-02 v
< >

Al_fcc A1(s1) ZEEEZLI=EZED Al OFE =L 9.3095E-01 THD,
SRS ESDRD THD Al ZEEIZLEEEZD Al OFEEL 9.8465E-01 TH-T-
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700 °C (0D

) AF Equilib - Results 700 C (page 55{55)

Output Edit Show Pages Final

Dz BE 5 v
ss0c| 670 | 6soc| esoc (-700C-]

[onditions

TIC] Platm] Energull] Quantite(a) Yolllitre]

Mg55i7al13_B'_hexagonal Fis)
Mg45i7_Beta'' (s)
Mg55i7a15_B' hexagonal Pis)

Mgd45ig U3 Inma(s)

Mg35i5213 B' hexagonal P(s)
Mgll5i7R13 B' hexagonal (s)
R130Mg23_prototype Mgi3Ris)

Mg55i€ Pre-beta'' FCOC mo(s) T

-.4315E
-97€5E
.0418E
-105&E
.8134E-
.0540E
-.0524E
-.1567E-43

( o ;
N, J.E-1 J

1.11508€E+05

O.0000E+00 1
0_0000E+00 2
0_0000E+00 2
0_0000E+00 2
0_0000E+00 1
0_0000E+00 4
0_0000E+00 5
0.0000E+00 1
5 =
J.E-1 J

2.726756E+02

-1.534457E+05 0]

v
dm3

-000000E+0Q0

Pl v bbb bk ke d ke ke k ke ke ke ok ke ke k ok ke ok ke ok ok Ak hk ok ke ok kk ke k ke ok ok Ak ko ke kb ko khok ok ok dk ok ok k ok ok ko k ok ok
1.17€572E+02

Cp H 3 =
J.E-1 J J.E-1 J
B R T i i R R
Liguidgl
1.17€972E+02 1.11908€E+05 2_72€75€E+02 -1.534457E+05
Cut—off limit for phase actiwvities = 1.00E-75

Data on 14 product species identified with "TI" have been extrapolated outside their walid

>

KE&T

—R&fEo=E &

WTIFETET—

2R (TLOLEARMEE)DRANFE, VIIELE TIEEDEKRTEL
NDTO t?f;'é FTlite (X—ERDYIEIZD
=R SUNE RS

REHHOTLND,
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AT 5

595.66 °C TatlT1R5H D

FCC A1 IXE
BE(EER),
BlIFET
ILCETILE
S TLD

Output  Edit
0| &

640C | 650C | 632.08C|
s49.52¢| ss0c¢| seoc| stod

E Equilib - Results 595.66 C (Hege 43/55)

Show Pages  Fipal Conditions
TIC] Platm] Energyl]] Quantity[a]l Yolllitre]

— O

mc] 450{:] 450{:] 4?04,\ 430{:] 490{:] 500{:] 51{!{:] 52{!{3] 530{:] mcl

sooC | 610c| 620c | 630¢C|

s

A=Al

FactSageEdu limited to the elements Mg A1 5i
*T = 585.68 C
P =1 atm
V=10 dm3
STRERM CONSTITUEMTS EMOUNT fgram
5i 7.0000E-01
Mg 2 _0000E-01
Rl 5 _8500E+01
EQUIL. AMOUNT
PHRSE: FCC-R1gl(;8#2;83) gram
Rl 5 _8500E+4+01
Mg 2 _0000E-01
5i 7.0000E-01
TOTAL: 1._0000E+02
System component Zmount,/mol
5i 2_45%24E-02
1l 3.650&
Mg 3_25%15E-02
PHRSE: Liguidgl;#2 gram
Rl 0_0000E+00
Mg 0_0000E+00
S5i 0_0000E+00
TOTAL: 0_0000E+00
System component Zmount,/mol
5i a
1l a
| Mg a
PHRSE: tI24fl;:§2 gram
£

MRS5S FRACTION

.8500E-01
.0000E-03
.0000E-03
.0000E+00
Zmount,/gram
0.70000
58.500
0.80000
MASS FRACTION
B.7EEBE-0OL
4.3173E-02
2.0145E-02
1.0000E4+00
Zmount,gram

=] 0w

=

MRS5S FRACTION

M

H

FactSage £.3

~

HEZ O D

ES
0

ACTTIV ‘Ea
BET
Aniys=4
zod 0 FHDES: 1
ety
4_5354 /
1.0000 o *Ed)q:wga .
ole fra E "
£.720% o B A
osesd EAE @i@_ =
8.875¢
LCTIVITY
8.878%E-01
1.2852cE-02
1.2833E-02
1.0000E+00
ole fraction Mass fraction
7

-EBT71E-0D2

5.0145E-02

0.&87528 0.B7€E8
4_7351E-02 4. 3173E-02
ACTIVITY
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200 OC d)i%é E Equilib - Results 200C (page 1/55) - | X

Output Edit Show Pages  Final Conditions

Ol= @ TIC] Platm] Energuld] Quantitylg) Volllire] "T BI]}(
20¢ | 4261¢| 430¢C |

s@c | 320c|330c| 3s0c| 350c| 360C | 370C| 380C | 390C | 400C | 420C |

210c | 220c| 230c| 240¢ | 250¢ | 260¢ | 270¢C | 280¢C | 290¢ | 300C |

FactSageEdu limited to the elements Mg A1 5i FactSage 2.3 A
EI T =200 C
a EH =1 atm
V=0 dm3

T)I/T:E }l/1té*l'-t SZIL'RZAM CONSTITUENTS M::DUNI_J’_I;'ram
L\, BALTTRDEIL o 7 oonee

Al 5.8500E+01

ﬁ\zb\l\o\ Al {ill\\*ﬁt EQUIL. AMOUMNT MRS5S FRRCTION ACTIVITY

> o PHRSE: FCC-2l#l(;#2;%3) gram
%é(i& /J\é< Mg'SI 2l 5.8500E+01 5.595924E-01 5.99232E-01
S ‘ Mg 5.9447E-03 5.0735E-05 2.336BE-04
—_ O 66667.0 33333 —_ | | 5i 7.0154E-03 7.1211E-05 3.2251E-05
- . . . - TOTAL: S.851cE+01 1.0000E+00 1.0000E+00
System component Zmount,/mol Amount/gram Mole fraction Mass fraction
2'1 —(“%é 51 2.4575E-04 T.0154E-03 £.B8411E-05 7.1211E-05
° o 21 3_e50¢ S8 _500 0.559583 0.59554
‘Jfr D Mg 3.€802E-04 5.5447E-03 1.0075E-04 5 .0735E-05
(J:O-( aC1 *Hlj:L{l DPHRSE: aClgl(;#2;43) gram MRS5S FRACTION ACTIVITY
o L1251 Z.3505E-08 2.2835E-08 7.8803E-07
E/\J[: MgZSl(S) tﬂ@ D Hg2si 1.2481E+400 1.0000E+00 1.00002+00 |
51251 c.U0353E-12 4 _23Z22E-12 2.3b4cE-14
_ti_é Jj&/ \ VaZs5i €.35€3E-15 5.05%27E-15 1.59341E-28
d)ﬁ TOTAL: 1.24281E+00 1.0000E+00 1.0000E+00
s\‘ Site fraction of sublattice constituents:
%b\b:&/r)( —C%é Hg 8c 1.0000a Stoichiometry = 2
5i_Bc 4.4045E-12
Rl _3c Z2.1348E-08
Va_Bc 1.3507E-14
S5i 4a 10000 Stoichiometry = 1
System component Amount /mol Amount/gram Mole fraction Mass fraction
] 51 1_e274E-02 0_45705 0_.33333 0.3€cl5
“1z21 &.9483E-10 1.8748E-08 1.4232E-08 1.5021E-08
Mg 2.2547E-02 0.75910€ 0.ee€E7 0.e3381 W
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1. Plot Results... #3321k

47 Equilib - Results 200

C (page 1/55)
Show PEW

Cutput

Edit

Save or Print As ...

nepeat

Plot

San

m

Equilib Results file

Stream File

Format

Fact-XML

Fact-Cptimal

Fact-Function-Builder

Y

l Plot Results ... l

Repeat Plot - ...

e elements Mg R1 5i

AMOUNT fgram
T.0000E-01
g.0000E-01
5.8500E+01

TIC] Platm] EnergyfJ]

E Axes: gram ws T(C)

Y-variable X-variable ]va'pﬁ'r_—

-aniz — F-aris
LTIC]]
N
mERinLnm ML
iR ICI ik
tick every tick every

Caricel

]9

A4

E Results Processor: C:¥FactSageEdu¥Equitires >
File Help
075+ 08Mg + 386 AI -
Axes | VYariables | Minimum | M aximum
activity ] 1
mole 1] 27085
C male fract. soln. species n 1
0 aran ] 100
= weight % zoln, species ] 100
o Alpha ] ]
TIC) 200 FEIEI
Platm] 1
CplJAE) N
(==
G 3. RINT 2 HEDZEIR
Yolllitre .
\ N
) (RR—=2)
Wlitre]
SHAK) 148,35 27268
- page - 1 55
Axes Species Graph
1] sél =Eted Labels Dizplay
sze:[9 nofd [+ calor [ full screen
Select colors ...
{* chemical 7 Wiewer
. [+ reactants .
" integer & v i * Figure
Aues Fepeat | ™~ nhone v file hame
offset v
FactSage §.3 C:AFact5agek duhE quil.res 20hd ar24 55 zets

2. X B, Y #hE 3

X E

59



TIVEZ) LGN EEAE (T ZTDIEA)

Ef Plot Species Selection - Equilib Results: gram vs T(C) O x
File Show | Select
ﬂ # [ Select all stable phases ]@ | Eram [max] | "IH't Z [min] | "IH"t % [max] | Achivity [min] | Achivity [max] | «
158 2 a0ioC o0 1 0E7CC 17

159 Select stable pure liquids

1E0 Select stable pure solids 4 -d—/\—t‘d)ﬁzl—'éjzﬁ (55 ﬂE@n-l_ %i%@b\-a—nb\

1512 Select stable solution phases ‘/ﬁib 1 ‘s—@’.)f'*ﬁ)E\EE?R—‘j_%) jD‘JI\—d-%)

B WEE—DIDORATLL, RELYEDYE
g SI123FBLT Gram (max)(= 55 ADHERER

166 Mg3sival

o0 O O C

167 Mg35i9alis N
Lovurios TRAENEOMBEERIRLTHEL
168 GAS 1]
169 Liqu# 0 100 1] 0 0.255495 J
170 Liqu#2 1] 1] 1] 1] 0.255495 'I
171 ATH1 0 100 1] 0 0.934227 1
172 A1#2 0 0 1] 0 0.934227 1
173 A1H3 0 0 1] 0 0.934227 1
174 A2H1 0 0 1] 0 0137746 0483174
175 A2H2 0 0 1] 0 0137746 0483174
176 A3H1 0 0 1] 0 0.308546 0.61171E
177 A2 0 0 1] 0 [.308545 0.61171E ﬂ
YN
Dizplay Mazs Order 1 Z'F
* jnteger H >e E lLO) 3 E @
[ source " mole " mass [mg] ) -
Teontoas) | T ignore species and
l Cloar — * gram  aotivity o] phazez with zero mass oK
[ Click o fhe '+ column to add or remove species. | - pacel m




FILEZO LB EDEEAE(TTTDIER)

l-jf Plot Species Selection - Equilib Results: gram vs T(C) O >
File Show Select
+ | # | Species | Gram [min] | Gram [max]) | Wt ¥ [min] | Wt ¥ [max] | Activity [min] | ﬂ
165 bigl1 517413 =] 1] 1] 1] 1] 5.0524E-33 [B6]
1EE b g9SiFaIE(=] 1] 1] 1] 1] 2.0418E-2E [5R]
167 g 95i94)3=] 1] 1] 1] 1] 4 0940E-31 [B6]
SOLUTIONS
168 GAS 1] 1] 1] 1] 1]
+ | 1B9 Liquit 1] [2] 100 [51] 1] 1] 0255495 [2]
+ 170 Liquit2 1] 1] 1] 1] 02554595 [2]
+ | 171 AlH1 1] [51] 100 [38] ] i [.934237  [BE]
+ | 172 Algz 1] 1]
+ 173 AlH3 il 0 [page] L_?:l:\yﬁ%’f]\?f’l,éc‘:\
174 A2 1] 1]
= = o N
175 A2 0 0 B/ \'f"g_ H—j('f"g' EABNR—
176 | A3t 0 0 X IJ: . E = 7&
) ) BENRTIND
178 Ad 1] [259] 0235935 [2]
179 Adgz 1] 1] 1] 1] 1.9733E-02 [56]
180 Al 1] 1] 1] 1] 2.0959E-27 [2]
181 Alzg2 1] 1] 1] 1] 2.0959E-27 [2]
+ | 182 Claftl 1] [38] 1.2481 | [2] 1] 1] 5. 2350E-04 [56]
+ 183 Claftz 1] ~ 1] y X 1] 1] 5. 2350E-04 [56]
4 3
Ord =l
ﬁ“l e # Select Top F j [10 species selected |
 mole -~ Inkeger — g
~ fmast“? [mf‘”] = ignore species arjd
Clear * gram ~ ;EEJE;[FT::] phazes with zeramass oK
™ 2 Select
[ Click on the '+' column ta add o remove species. | [pagelj< 54 pages _— AN

5.0K &)y




7 L=

ZOLEEDE

#arE (T

ZTDVERL)

6. INILETTT

BEDFREZLT Plot #7)v7

{if Plot: gram
File Help

s T(C)

075 + 0.8 Mg + 3854l -

Variables | Minimum

| M axzimum

activity
mole

mple fract. zoln. zpecies

grarn

1
3.7085
1
100

weight % zoln. species

Alpha
TIC)
F(atm] 1
CplJ /K] 99,32
G[J) -1.5345E+05
Walllitre] 1]
HIJ) 1.6523E+04
Wlitre]
SHAE]
- page -

100
1]
700
1
3904.8
-5 4E71E+04
1]
1.1191E+05
1]
27268
55

Species

10 zelected

Select

zizE: ﬁ o E
o chemical

" integer #
Repeat " honhe

FactSage 8.3

offset v

Dizplay
[v color [ full zcreen

colors ... e v
v reactants [EWET
{* Figure

[v file narme

Plot »» |

C:hFact5ageE dusEquil res

2akdarzd A5 zets
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TILEZILEEDE

et E (T2 7DER)

7. REEDR EEEEROTHRSE

‘? Figure

File Add | Edit View Help

lUser : FactSage-Setup - petup mode version

%%%ilzi NIRRT IRINGLN
BlE. FBEEIRLTHS
Add = Text &7 )T (RR—)

G r=n 2
REEER coec ] @ x| [T seectea [ | M FE {} CHLERNGETE
& Cut Crrl+X c . .
. R~and(fFl: Siof2} = Sio,)
B Paste Ctrl+V 0.7 SI o+ g — 2
X. Delete Del ~ ) - .Y PRy _ T A Aa ~a
Frame & Axis >
] Undo
__ I Theme Template
Al s | [~
[ =F dSEVI F5] __ [ Figure Titles Info
3 Frame and Scale... t( ™ date [ filename )
ary Eram v |[aram] 0.7 5 + 0.8 Mg + 3854l fant
- Sy Ternary Frame... e v :FTl. f Frame
teciprocal Frame... bitle [ it ot _
. [ Reciprocal Frame Libhitle: v leit W top fight @
Selected bao v |L|serBitmap ﬂ fant v battom
T Fig file... Ctrl+E S S
B o - e |T[E] fant bitle |gram font
ange Scale... . . . .
i (700 Lire Properties i 105 Line properties
hivimurn 200 style | Soid hd mirimLm 0 syle | Solid hd
TO ihcrement |70 length 217 Ll increment |2 length 150 Ll
| P ATV fant | | width |-4 mm || abeksat 10 fant | | width |-4 mm
Lo [ooowsens +| | coo N o J0EERED <] | coor NN
GGrid GGrid
™ on/off ¥ hoth style | Dat v r " | style | Dot ~|
ord st | width |1 mim gidat |1 width | 1 mm
>
Save az Template ‘ Read Template | IV x Cancel |
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FILEZOLAEEDEETAE(TTTDIER)

(1) fl’?:?’é’?)“/’?bfi%?ﬂ {3 Figure  User: FactSage Education
= «éb\%zﬂ:’d‘é (2) Add = Text File | Add | Edit View Help
ZiEIR

T | 24 Ternary Frame...
- E] Reciprocal Frame...

aA <

h\\'\

\ ﬁ B) XEOME. 6. k=alheERELT OK
£5vs, TERME () CHGETIEIAS

Add Label >
Text L4
ILiqu#1 j Symbal I
nordinates —Angle
X |e6277777778 o ~I°
. Y [100.47692308 ~Alignment
- ¥ I: ICerrter Justify |
trqu#+} ~Fort
i Ayial -
Save as Template I _I
- size |18 j colar -
Read Template
[T bold [ undedine .
[ ialic [ stikeout
.
V' 0K |e l X Cancel




FIWEZOLAEEDIEHEAE(TTTDIER)

7-\ t? Figure  User: FactSage-Setup - setup mode version —
8. d\ é File Add Edit View Help

= . olisl ) ) x/@) ) o] =) 8)2] 6| sows |

KOl LTS, (gram) 0.7 Si + 0.8 Mg + 98.5 Al

. 3/\)[,0)%%%)] FTlite

XIZADERE wop A
YTRIYT & |1 wf
rRy el

c INLDE: T |
NIVEH o)y
5 = Edit !

« OB RE o
"IV = of
Edit sl

70 |

gram

20 |

10 |
0- Adpa— ; 918#1 ; . , . .
2004 300 400 500 0 700
T(C)

2¢Q?5q{FEiylA3 |¢f
FactSage B3 547 1 X = 447.22222 Y = 121.31538 curactsa| 4/ e T 3:F (mylinys-4




FILEZO LA S DEEAE (Excel FeRXIZETE)

B ST EERE Excel ERXTRET S

1. #5215 (Results Window) T

E Equilib - Results 200 C (page 1/55)
Output | Edit Show Pages  Final Conditions
[ Save or Print As ... }( TICEL

Repeat Save

Plot » 1c| 360c] 370C| 380

Equilib Results file , 0c|2s0c| 260¢]| 279

Stream File » e elements Mg Al 5
Format >
Fact-¥XML ¥

LAMOUNT /gram

Fact-Optimal ] 7.0000E-01

2.0000E-01

Fact-Function-Builder ¥ 9 _B500E+01

Save or Print As... &5')w%

2. Excel Spreadsheet Z2#iRL T

Output X
FPage Range Type of Output
{+ AllBS pages " Printer
(" Current page 1 = Teutfile [t

" Equilib Results File [Equi®.res)

Spreadsheet setup ... #%7')v %

" il file [xml)

3 ' Excel Spreadshest
(" Open Test Spreadshes Spreadsheet setup ... ]

" Save Text Spreadshest

[ Swap rows & columns

Cancel 0K
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TVILZ O LEEDY

151 5 (Excel 2R TE)

Column - 1-

Inzert Mew Column - 1-

Delete Column - 1 -

-Page-

4. 7' )y LT
BEH—&%%XR

Alpha

| v Tifll:(

P(atm)
Wol(litre)
H(J)
Gl
Wilitre)
S(/K)
Cpll/K)
Y
leg(Y)
InfY)
exp(Y)
Y

= T(C) Z:&IR

3. R EBHERTE
(RIZEE9 5=)

— Spreadsheet Setup

— Syztem Properhies

Colurnn:

Ay
CR=111= =) =

5. ®RRIEHHERE

Column - 1-

Mol - moles

<

— Species Properties

g - grams [€

a - activity

X - mole fraction

Wit - weight per cent
H(J) - enthalpy

G - Gibbs energy
SISK) - entropy
Cp(lK) - heat capacity
¥

log(¥)

In(Y)

exp(Y)

(EFREDE)

= 1]
Columnz per species |1 - pecies % order props.
Colurnm: -q- l Select ... I Cancel |
shable: { g 0\ Default |
Specigs: 0 oK |
— 1

E

6. 7' )L T

HH—-EZXR

= grams ZEEiR

|

7.Select ... #0')wY
LTIEEREDZEIR(RR—D)
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TVILZ O LEEDY

L5t 2 (Excel 2 IZRFF)

EFEDZER

Ef Spreadsheet - Equilib Page 55/55: T(C) = 700, Platm) =1

File Edit Show | Select Stable

1
T —— 4w Select all stable phases |

8. Excel IZIRTF9 %%
BEEIR, ZEHED

HEIRELI-WEE(E
Select all stable
phases =7')v7

BEEDBRHITRO_L

|
+ | Cade |

110 A9k

+ 1593 S olution
AR Salution

+ 198 Solution
193 Solution
198 Solution
193 Solution
199 Solution
200 Solution
200 Solution

+ 2M Solution
20 Solution
202 Solution
202 Solution

+ 203 Solution

"I 202 | Salution
203 Solution
204 Solution
204 Solution
205 Solution
205 Solution
206 Solution
206 Solution
207 Solution
207 Solution
208 Solution
A7
17 7

Select stable pure liquids

Select stable pure solids

Select stable solution phases

FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:
FTlite
FTlite:

All Elements FTlite
All Elerments FTlite

FTlite-Liqu#i
FTlite-Liquits
FTlite-21#1
FTlite-t142
FTlite-142
FTlite-A241
FTlite-t242
FTlite-A341
FTlite-t342
FTlite-A441
FTlite-t442
FTlite-A1241
FTlite-A1242
FTlite-C1a#1
FTlite-C1al2
FTlite-C1 a3
FTlite-C1441
FTlite-C1 442
FTlite-C1581
FTlite-C1542
FTlite-L1241
FTlite-L1 2482
FTlite-tl 2441
FTlite-t2482
FTlite-Beta
FTlite-Liqui
FTlite-Liquits

'+' derjotes &l the Species Properties as defined in the Spreadshest Setup. |

Select Al

O *
FL Pameen|1 -5 W [page]
1: max =700 at page 58], Platnf] =1
Activity | Minimum | M aximum -
1.1282E-27 1.4647E-28 [|] 20743E-18 [37]
1.000 [ 2555 1.000
1.000 [, 2555 1.000

09342 09342 1.000

09342 09342 1.000

09342 09342 1.000

04815 01377 04832

04815 01377 04832

05919 [.3085 0E117

05919 03085 0E117
1.9793E-02 1.9793E-02 1.000
1.9793E-02 1.9793E-02 1.000
39323E-23 2.0959E-27) 2B770E-15
37IE1E-23 2.0959E-27) 2.3073E-15
h.2350E-04 5. 2380E-04 1.000
5.2350E-04 5.2350E-04 1.000
1.9978E-05 1.9978E-05 1.000
2.8859E-03 2.8859E-03 0.3049
2.8859E-03 2.8859E-03 0.3045
5.1893E-03 5.1893E-03 7.5795E-02
1.41BEE-06 1.41BEE -0 2 1630E-02
2.6401E-03 1.6674E-03 4 4512E-02 J
8.6401E-03 1.6674E-03 4 4512E-02

04892 . 3555 06008

04832 [.3555 0.6008
2.0892E-23 1.8404E-31 3.8647E-15

[~
\ 4

Clear

-
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L85t 2 (Excel 2 IZRTF)

Species
Select ... | Cancel
Selected: 4

9.0K &' )5

Output

Page Hange
f« Al 55 pages

(" Curment page 1

Cancel

H NI DIEFENZNESIE, 17E5
EANBZDEN DD

Type of Output
" Prirter

7 Textfile [*.ta]
" Equilib Besults File [Equi®.res]
¥l file [*.=ml)

{* Excel Spreadshest
" DOpen Text Spreadshest
" Save Text Spreadsheet

Spreadzhest zetup .

[l_ Swap rows & u:u:ulumns]
N

)

N

]

M. B&EFLEEANDLT Save #0')w 7,
Open 7' )L THRWTHLNEZSD,
T7AIZDYILARFZ XIsx IZLTHEKLY,
BRELDITAHINAE—ZETFAILEIEE

Mo B

10. OK =7 )v %

E”Cji-”uaméuc:aFactsageEduaEquinb.msﬂj—
[Fafs, = wlzx)

Excel spreadsheet

pod

Top left cel: |,.f_-.,'| [

Cancel

Sheet: |Shest] [ |[default Sheet1)

[default cell &1]

[row =1, column = 1]

Browse ...

Save

Open >
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TILEZO LAEEDEEETE (Excel FeRIZERTE)

12. REFELIETD7AILERLNTHRESR _l

B#EE @ ) [g v = Equilib.xlsx » 20) PC [CfREEH v PSR i

Tl b BA R-TIMFIN  BR -4 BE Fr BER T AT EEIEETR

Y40 - fe -
A B G D E F G H I ] E

1| T(©  e-FTlite-liqu#l g-FTlite-Liqu#? g-FTlite-A1#1 g-FTlite-A1#2  g-FTlite-A1#3 g-FTlite-Ad#1 g-FTlite-Ad#2 g-FTlite-Cla#l g-FTlite-Cla#2

2 | 200 0 0 98.51596 0 0 0.23593496 0 1.2481049 0

3| 210 0 0 98.519952 0 0 0.2350716 0 1.2449761 0

a | 220 0 0 98.524736 0 0 0.23394363 0 1.2413204 0

5 | 230 0 0 98.530426 0 0 0.23249594 0 1.2370781 0

6 | 240 0 0 98.537147 0 0 0.23066653 0 1.2321863 0

7 | 250 0 0 98.545034 0 0 0.22838626 0 1.2265794 0 —

8 | 260 0 0 98.554232 0 0 0.22557868 0 1.2201888 0

o | 270 0 0 98.564897 0 0 0.22215988 0 1.2129433 0

10| 280 0 0 98.577192 0 0 0.21803847 0 1.2047693 0

11| 290 0 0 98.591294 0 0 0.2131155 0 1.1955906 0

12| 300 0 0 98.607386 0 0 0.20728452 0 1.1853292 0

13| 310 0 0 98.625664 0 0 0.2004317 0 1.1739047 0

14| 320 0 0 98.646329 0 0 0.19243589 0 1.161235 0

15| 330 0 0 98.669595 0 0 0.18316885 0 1.147236 0

16 | 340 0 0 98.695683 0 0 0.17249545 0 1.131822 0

17| 350 0 0 98.72482 0 0 0.1602739 0 1.1149057 0

18| 360 0 0 98.757246 0 0 0.14635606 0 1.096398 0

1| 370 0 0 98.793204 0 0 0.1305877 0 1.0762086 0

20| 380 0 0 98.832946 0 0 0.11280887 0 1.0542456 0 =

Sheet1 ® [4] | [
2EET B BH m -—§—+ 100%




YR

EDH

L [~

2.5

_d)\

LIETIRRE

RUDERCHESEOYIEEEHREF I DL Menu EIE T use
V and phys. property data Z:&iRT 5, T—XMUNEKSN TS

—HDOMEICDONTIE, BRET —ANE BN G L TH
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RZERRGE)EERITNETHD,
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YEBEDHR. S

- DL ETIKRE

B 7=

“OLEEDYEEEHEETD

1. 3FRELTE = (L0 = L\OVE = FTlite &R

E Education limited to 3 elements - Equilib - Reactants

File Edit Run Macre Table Units DataSearch Data Evaluation Help

[ V1S ] Ermiell) B Yiell) }(

— | 2. Bfu%q

=X TE

i g deal

3] 3. + &)L T, ANGAE/ER
Quantity[g] Species Phaze TIC] Pltotal]™ Streamit Data
[07 [si =l 1
+ Jos Mg =l i
* |ogs faad ~| | f1

J

\

4. RISFEZE AN

5. Next 2w

[~ Initial Conditions

FactSageEdu Compound: | 1/14 databases Solutior: | 1412 databazes

72



YIEEOHE, 5 EOFEIREE

6. LHEKRE THEET DRIBEEDH DY E % FEIRT 5, 5I1& Liquid & FCC-AT
NEETDIIENERIDAETHNDTWNSELT, 2D 2 DOIHBRIRT S

E FactSageEdu limited to 3 elements - Equilib - Menu: last system

File Units Parameters Help

0| = & T(C) Platm] Energyl)] Quantitylg) Wolllire] 7. 'ﬁ: % 7_\_\_? jd__’ % J%\ _a_ %) -
Reactantz [3] EF@ ll‘i ﬂE % 1:& ﬁ -a— %)

[ [gram]07 Si + 08 Mg + 935 Al |

Products
Compound species Solution phazes Cuztom Solutionz
= | + | Base-Phase | Full Hame - 0 fixed activities Q

[ gas », 1 [ FTlite-Liqu Liquid 0 ideal soluti

[T aqueous 1] J FTlibe-21 FCC-&1 Pseudonymms -

[ pure liquids 0 FTlite-.2 ECC42 apply [ %

[ pure solids I} FTlite-43 HCP-A2 Yolume and phpsical prop data
FTlte-44 DIAM-44 Pratatype-C e :iﬁ;‘;“:nfgcl'l' Li‘éz'i"aes gl
ETle-A12 CBCC-A12 Prototype-kn i

N=| === =Lla aC1 Prototype-CaF2 * yze' & phys. property data
8..mE. +E jj = ﬁﬁ B fects | Cl4Potoypemgzne v

[ paraequilibrium & Gmin  edit

-
I SrgeT

- hohe - IL-Ei?nEr:igcil:ule 1 v Show(* all " zelected Total S
. . . otal 50
E stimate T(K); 1000 J - F-immizcible 1 species: 15
g \
Cluantity(g): ||:| solutions: 5 E % 9. Ca |CU|ate Eﬁl) \J7
Final Conditions A 2 E quilibrium
| LA | B TIC] || P[atrm] j|Pmduct HIJ] j * normal " hiormal + s
| | JEEEI 1 3000 | " hangitions only {3 ¥
7/
10 Heps [ 2 calculations - hio tirme lirpit - I Calculate > '
FactSage 8.3




YIEEDHTE ., & EDFHEIRER

47 Equilib - Results 1

Cutput  Edit  Show 1 atm d)i%é —
;| 2@l T RRET—ADEE

E  V: B (E SR HAE RSN TLS)

FactSageEdu limited to the elgmemrs—Hg—EI—3ST

o « A H(EADKREHIZEEINTH—EE)

WV = 4_1355E-02 dm3

® O'
STREZM CONSTITUENTS AMOUNT,/gram e /1IN
5i 7 .0001
Mg
Rl
EQUIL BAMOUNT MASS FRACTION ACTIVITY
PHRSE: Ligquidgl(;#2) A 4
Rl v S_8112E 5.808%E-01
Mg v 5.774 [
5i v 5 ._0434E 1.
TOTAL: 1.0000E+00 1.0000E+00
System component Imount/gram Mole fraction Mass fraction
5i 0.e77&0 8.€817E-03 5._0434E-03
Rl .7247 73.517 0.58048 0.58118
Mg 3.0133E-02 0.73238 1.0843E-02 5_7T7T4€E-03
Viscosity/Pa.s = 1_2445E-03 Pl
Surface tension/N.m-1 = 1.0572 |> 4
oy B FUC-Algli;82783) gram MRSS FRACTIQN ACTIVITY ~ —
Rl v 2.4523E+01 S5.59€41E-0L T.ocltE Ol \?é_\: ﬁEAéd)*E ﬁ_tﬁﬁaﬁjj
g v e . . . / A [ Als JX
5i v =18 5
TOTAL: .5073E+01 1.0000E+00 1.0000E+00
System component Amount,/mol Imount/gram Mole fraction Mass fraction
5i 7.97€lE-04 2.2401E-02 8.5811E-04 8.534€E-04
Rl 0.92552 24383 0.9%€15 0.59841
Mg 2.781%E-03 £.TEl4E-02 2.9%23%E-03 2_€9€7E-03
B I o R
Cp H 5 = v \
J.E-1 J J E-1 J dm3
KEEEEEEEEEEEEE G O R T
3.903310E+03 {$% L'_l\lé_l\ |—f:|— Oz ol 2957 74E+05 413552 2
KEEEEEEEEEEEEE ’\\ '_LI X O L i o o o o R
Cp = | w Density Thermal exp Bulk modulus Cwr Erueneisen
J.E-1 J J.E-1 0 r dm3 g.cm—3 E-1 bar J.E-1
L L i i
Ligquidgl
3.EB807T71E+03 AREEEEER =8 3] 2.001250E+02 -1.052125E+05 3.152812E-02 2_37€&875E+00 1.1802€3E-04 0._000000E+00 0.000000E+00 0._000000E+00
FCC-21gl
2.225351E+02 \/1.&57&&33+-34 5.5€1555E+01 -3_47€450E+04 5.825087E-03 2 _5508€3E+00 1.08515€E-04 0._000000E+00 0.000000E+00 0._000000E+00
[ System density/g.cm-3 = 2_4181 ]
W
< >




YIEEDHT., & EDFEIREE

uili —
+:1 3000 atm DIFAE S
Cutput  Ed at 7;.7_ -
TIC) Platm] Energyl)] Quantitylg) Yolllitre) "1 BI
FactSageEdu limited to the elements Mg A1 5i FactSage 8.3
T = €50 C —_ ~ ~
| e | -
P = 3000 atm j:' 7" ét 1 %{ /J\é<7—
W = 3.5€B83E-02 dm3 = d\ d‘
STREZM CONSTITUENTS AMOUNT,/gram \ /& *E 0) E{j: /J \ §<7Ld\ é
5i 7.0000E-01
Mg
Rl
EQUIL BEMOUNT MASS FRACTION ACTIVITY . }S]
PHRSE: FCOC-Rl1gl(;$2;83) gram Up
Rl v 8.5087E+01 5. 7 5.9113E
Mg v 4. 5. 8.585 | | f
si v 2 1,503 assume maolar volumes O
TOTAL: a2 - 1.0000E . . . —_
System component Imount/gram Mole fraction Mass fraction | d d | d — O Z\E
5i SEE 2.74%0E-03 2_B8€25E-03 SO I S a n Iq u I S A
Rl 85.087 0.59%108 0.55157 :I:
Mg 0.47738 €.172%E-03 5_5€33E-03 l z 1 trTl t 3000 tITl Z\‘%
PHRSE: Ligquidgl(;#2) gram MASS FRACTICN ACTIVITY S a a ’\D
Zl v 1 a. RY
z = BEMNRCIZHRDEERERLT
si v 4.5434 5. o AIG
TOTAL: 1.4150E+01 1.0000E+00 1.0000E+00
System component Amount,/mol Imount/gram Mole fraction Mass fraction (il ,L \
5i 1.€177E-02 0.45434 3.0721E-02 3.2018E-02
Rl 0.45713 13.413 0.594407 0.%54525
Mg 1.3274E-02 0.32281 2.5207E-02 2_2735E-02
Viscosity/Pa.s = 1.
Surface tension/H.m-1 = 1.0533
o
Cp H 5 = v
J.E-1 J J.E-1 J dm3

O R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

4 _243735E+02 8.32180%3E+04 2 _2B5034E+02 3 _SEB253E

I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RS

Cp H 5 = w Density Thermal exp Bulk modulus Cwr Erueneisen
J.E-1 J J.E-1 J dm3 g.cm—3 E-1 bar J.E-1
L i
Ligquidgl
2.472320E+02 1.€85657E+04 3.83755€E+01 -1.852943E+04 5.984874E-03 2_371051E+00 1.185548E-04 0._.000000E+00 0.000000E+00 0._000000E+00
FCC-21gl

2_371415E+02 -EZB35cE+04 1.50127SE+02 -1_092326E+05 3_369825E-02 2_548417E+00 1.08325%6E-04 0.000000E4+00 0_000000E+0D 0.000000E4+00

o

System density/g.cm-3 = 2_5200
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B CaO-Si0, RO EREREER TS

1. LR DT FToxid N BELTWNSEFRETES,

Database Documentation Z#Z#)L T FToxid = general description Z &R

E FACT oxide database - documentation - FactSage Browser - [FToxid_Decumgntation.htm)]

File WView About..

©|©|®| B |<3]| .;;;| l@ Search phase diagrams:|<chemica| forrmula: ﬁ| + miust contain :|<EH: Cal:

— O x

&|a|

----- _E] Summary of databaszes 'Y
----- =| List of all storgd phase diagrams
----- é How to use th databases
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_Ej [ELEM] - FaciZage elements data
----- _E] [FTdemo] - defnonstration databas

_E] [FactPZ] - FAQT pure =ubstances
----- |=| [3GPS] - SGE pure substances

(1) Major oxide components: Al,O,. Ca0. FeO. Fe,0,. MgO, 5i0,

All major oxide components have been fully optimized and evaluated together at all compositions.
All available data for binary, ternary and quaternary sub-systems have been fully optimized
[2004, 2020, 2025, 2028, 2030, 2031, 2032, 2050, 6009, 6020].

'E:[‘ generﬂl description ]

_E] Izt of compounds and solutio
_E] - description of soluticns

~|=| - phase diagrams

components A1203= Ca0, Fe, FEED3= MgO,
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I ué [FT=ulf] - FACT =sulfide databasze:
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B2 [FTOXCNI - FACT high-T oxycarbo ¥ ||| COTRPONENTS and e major oxide componients have been evd
< > the composition region of fayalite slags, extensive optimizatiol
=
I

ns have been carried out [2002,

luated and optimized. Particulatly in

W

Ca0, S0, &5 R TRE
FToxid A EL TULNBEHIETES

IESNTNEDT
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[]14;%1 [FTnucl] - FACT nuclear database for the nuclear industry:

i";ﬁ [FScopp] - FactSage copper alloy database:
14_1:5 [FSlead] - FactSage lead alloy database:

i.qﬁ [FS=tel] - FactZage steel alloy database:

ﬁé“l [FSupsi] - FactSage ultrapure silicon database:
]iq_{ﬁ [SGsold] - SGTE solder alloy database:

Eﬂ--ﬁ;\g [SGTE] - SGTE 2017 alloy databasze:

~

&ctSage‘"

Database
Documentation

Please select a documentation file in the Navigation Panel.

To hide/show the navigation panel, use the Iu butfon or go
Revised: 2023/10/10

v
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Si FBRTEHEHEHINT
L\T Al-Mg-Si RIFEE
MESATULNBDIENFESR
TE5, 2T . 2D%
liﬁ@*ﬁ‘f‘* SHYEL
FRIBEZEFTED

Al Alloys

Ag, Al, as, au, B, Ba, Be, Bi, C, Ca, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, H, hf, Ho, In, K,
La, Li, Lu, Mg, Mn, mo, N, Na, nb, Nd, Ni, o, p, Pb, Pr, Pt, Sh, Sc, Si, Sm, Sn, Sr, 13, Th, Ti,
Tm,V.w, Y, Yb, Zn, Zr

Mg Alloys

Ag Al B, Ba, Be, Bi, C, Ca, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, H, Ho, In, K, La, Li,
Lu, Mg, Mn, Na, Nb, Nd, Ni, o, Pb, Pr, Pt, Sb, Sc, Si, Sm, Sn, Sr, Th, Ti, Tm, V, Y, Yb, Zn,

Zr
Ti Alloys
Ag, Al, B, Ba, C, Ca, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, H, Ho, K, La, Li, Lu, Mg, Mn, Mo, N,
Na, Nb, Nd, Ni, O, Pr, Sc, Si, Sm, Sn, Sr, Ta, Tb, Ti, Tm, V. W, ¥, Yb, Zn, Zr

Color codes

Red :AlorMg

A4

minor alloying elements, Al-Mg-Xx ternary systems evaluated (good for AHMg-rich regions), several
L quaternary systems included);

[ Blue : Major alloying elements (full optimisations of binary systems with Al, Mg and Ti and with several )

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

J

Composition Ranges

The database is intended to allow calculations over all ranges of composition, although the assessed
data are often maost reliable for light metal rich composition ranges (Al-rich, Mg-rich and Ti-rich
compositions. Alkali metal-rich compositions). The database can be used for Al alloys in the
commercial series 1000, 2000, 3000, 4000, 5000, 6000 and 7000, and for a wide range cast alloys.
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T—RIR—ADENHFEMHER

Use of the Database

The phase diagrams of all the binary systems listed above have been checked using FactSage 8.3.

Phase selection in the EQUILIB or PHASE DIAGRAM modules using FTlite is simple: simply follow these
instructions:

For pure solid compounds:

= Right-click on “pure solids”

o Then click “Select/Clear” = “Add all species from database” = “FTlite"
For solutions:

o Click on the “Select” button below the “Solution species” list box

o Then click “Add all phases from database” > “FTlite"

= Apply the recommendations related to the CBCC-A12, D82 and D38 solutions, as

described in the warning text box in the following page;

There is no need to select pure liquid phases (the FTlite-Liqu solution contains the liquid
species). They may be selected as dormant (metastable, option “!") for purposes of
computing their chemical activity.
Click "Use V & phys. property data” in the EQUILIB Module if you intend to have density,
viscosity, thermal conductivity and surface tension to be calculated for phases, when
available. We recommend not to click this option in the PHASE DIAGRAM Module.

There might be cases when a chemical system with many elements results in more than 150 possible
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2. Al‘Mg‘Sl 75 Egs;h'én-l_

KR Z R 3R

£

=y

Summary of databaszes
Lizt of all stored phaze diagrams
How to use the databaszes

[ELEM] - FactZage elements databaze
[FTdemo] - demeonstration database for slide shows

[FactP3] - FACT pure =ubstances databasze, list of compounc
[3GPS] - SGTE pure substances databasze, list of compounc

[FToxid] - FACT oxide databaze:

[FT=ulf] - FACT =sulfide databasze:

[FT=alt] - FACT =alt databaze:

[FTmizc] - FACT sulfide, alloy, mizcelaneous databases:
[FTOxCM] - FACT high-T oxycarbonitride database:
[FTfrtz] - FACT fertiizer database:

[FThall] - FACT database for Hall aluminum process:
[FThelg] - FACT aguecus (Helgeson) databaze:

[FTpulp] - FACT pulp and paper database:

[FTite] - FACT Alalloy, Mg-Alley and Ti-alloy databases:

>

W

{7 Search Results - FactSage Browl - — O x
File View About. v
Qo | ©|®| I | gj| .;-V‘;| l_ Search phase diagramsf &l Mg Si ﬁ] + must contain :| Found: 1433 & |'5.'&|
= 1.1_"3 Dﬂtﬂt:ﬂse documentation... ~
..... A ~

Search results for: Al Mg Si

&ﬁl - Mg - 5i:| SGTE2017 |
A Mg - Si:| SGTE2017 | SGTE2020 |
&ﬁl - Mg - 5i:| SGTE2017 |
\fﬂ‘-ﬁl - Mg - 5i ;| SGTE2020 | SGTE2022 |
Aar . Mg - Si:| SGTE201T |
\fﬂ‘-ﬁl - Mg - 5i ;| SGTE2020 | SGTE2022 |
\fﬂ‘-ﬁl - Mg - 5i:| SGTE2017 |
A Mg - Si:| SGTE2020 | SGTE2022 |

E‘Mg 5i : | BINARY | F5copp | FSstel | FTIltE | SGTE2017 |
SGTE2020 | 5GTE2022 | SpMCEBN |

&;:" Mo -Si-| SGTE201T | SGTE2020 |
#cu - Mg - Si | SGTE2017 |

W

Al-Mg-Si %1% SGTE TEHETRIEETH D EM DM D, FTlite IZDNWTIF=THRIK

RENMETERREN T —AXR—XIZINER SN TLVRLND T, COE @ TldfE

ﬂlb\—(%

&0 Mg-Si, Al-Si, Al-Mg D —JTREID RO H TS OCLIRHERB TED, T

TOMAEHLEDOERRAMNFETERITIE=

TTRDTF AR EFENEAD
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3. HHEERTE = (FL) = L\VZ = FTlite &R

Components Window

ﬁ? Educaticn limited to 3 elements - Phase Diagram - Compenents

File Edit RunMacre Units Data Search Data Evaluation Help
(D)= [+ [ Tic) Pratm) Energ_l,l[Jl \Duantit_l,l[mu:ul] Valline) | EISES
N
1-3 £ =JL==
| 4, BTEERTE
Components

Jl
Mg
|Si

5.+ &7y LT
ANGHEER

6. EEAT

7. Next &2')w7%

¥ classical phaze diagram [default]
[T aqueous diagram with molalities, and iso-Eh & izo-pH lines

[ reciprocal diagram with 2 cations and 2 anions
[T Scheil-Gulliver constituent diagram

Hext »>>»

Solutior: | 1412 databases

FactSageE du Compound: | 1/14 databazes
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Menu Window

8. LR THHET DRIBEIEDH DB HEEEER

‘? FactSageEdu limited to 3 elements - Phase Diagram - Menu: last system — >

File Units

D= =

Parameters ' Wariables ' Help

A T(C) Platm) Energyl)) Quantitylmol) Yollitre] m 5™

Componentz [3]

10. Variables #%5')v%

(JRR—TBR)

Al + Mg + Si

FAREN Solution|phazes Custom S olutions
= Basze-Phasze | Full Hame - 0 fized activities Q
B gas ‘o 1] I FTlite-Liqu Liquid 0 ideal zolutions
[ aqueous 1 J FTlite-41 FCC-41 | [ Pseudonyms _
puire liguids 0 | FTlite-442 BLC-42 apply [~ %
[+ pure zolidz 52 | FTlite-03 HCP-43 Yolume and phzical prop data
7 || Flitesd DIAM-Ad Frotatype-C (v assume moiar valmes o
: zolids and liouids = 0
species: B0 | FTlite-412 CBCC-412 Prototype-tn " uze anly molar volume data
' J FTlite-C1a aC1 Prototype-CaF 2 " use & phys. property data
-—l‘ FTlite-C14 C14 Prototype-Mg2nz ﬂ [ paraequilibrium & Grmin edit
T arget
- hane - IL-EiEInErrn-Iigc:il:ule g v Show f* all " selected _
Estimate T[k.]. |THUL J - 3-immizcible 2 species: 115 Usis] SDEC_'ES =
+- selected 1 coldiors 25 Select Total Solutions [max 200] 29
’ Taotal Phases [max 1500 77
Yarnables Phase Diagram
| T(C) | Mga’[.-’-'-.l+M|:] | | | | y
it
VY A b L N
0. THRETIEIE T HATEEMEDH DM E LRI | oo _cominns
FactSage 8.3
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Variables

\ 4

10-1. Z AR DIRRE 10-3. BRELENERTE

Al-Mg-5i composition # % compaosition #1,

T and P

Preszure or Yolume
Temperature

* Platm] |constant -
constant -

L | compozitions

& T[C) £ logP
" 4[litre)

 logy

ar b4 oot <] [0 ]
A

[ total pressure izobars
[1e-4 1e-3 0.0 0.1

10-2. Next =7')v 7

10-4. =Z=AFOIER A, B, CIZ
XIHT DYE = ER
A: Si, B: Al, C: Mg

o ([0 J&F———fp—for—=> Comer |
0 Ja s [ Mg o+ I ]si [lma

Cancel

10-5. OK =" )%

IEZEITER

#1: A-Corner
#2: C-Corner
#3: B-Corner

102



Al-Mg-Si ZDIREE

§<

11. Calculate &29')v%

TREER

G Figure Al-Mg-Si

PhﬂSE Diaﬂram File Add Edit View Help
5 ” ]
AN v Al - Mg - Si
A Mg o o
il 600°C, 1 atm Gactsaye
Si

12. INJLE—RIZEZST
WNSTEFMER LT, TN
IWEBEYFTIT =05 %
o095

FactSage 8.3

Liguid + aC1
HCP-A3 + Ligyid + aC1

mole fraction

1062 815  |X = 1.0666667 Y = -0.096923077 HCP-A3 + Liquid + aC1 (C¥FACTSAGEEDU¥FO0IO¥Equilib.fig

Al 09 08 07 06 05 04 03 02 0.1 Mg
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RAZAE—R

&7 Figure Al-Mg-Si — ] X
File Add Edit View Help

r e
v Al - Mg - Si

B 600°C, 1 atm thtSage'”

13. VU9 B&,
L TULNBHEE
FESNERARAITA
V)DRIRSIND,

BA A DRKRIE
Manipulate and
Refresh Window
DHBEZESA M | v
) 2SS, U A T T g

R—IITRY

Q?\:" id + aC1

FactSage &3 1057 823 (X =1.0611111 ¥ = -0.10923077 DIAM-A4 + Liquid (C¥FACTSAGEEDU#Fa0IO¥Equilib.fig
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Al-Mg-Si ZDIKAER (Manipulate and Refresh)

B 21510 ERRY DRDHE

all domains &2')w%

1. DL IEZEIRLT

clear | restore | [+ date [+ elapsed time Help

phazes and labels

16 labelsize5-20 [ color
[ bold [ italic [ underline

— x

| previous | | | I_I

tie link¥ - isothermal diagram
all domains 1 domain | [F hllﬁ med T lo density ]éEear |

re Al-Mg-Si
i Edit View

Help

A4

2. EBIZRRSNGROTEEIE

1 domain R &9')w LT
RINSNIGWNGBEET )Y

FactSage 8.3 576 2

Al - Mg - Si
600°C, 1 atm thtSage'"
Si I

s k) 2024-§3-26 9 secs
0.8 0y 06 05 04 03 02 0.1 Mg

mole fraction

X = 0.52666667 ¥ = 11538462

DIAM-A4 + Liquid + aC1 (C¥FACTSAGEEDU¥F90I0¥Equilib.fig
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CO/CO, 10%7  10° 10 102
7

Fe-0, ROREREET S, T4 °| 0
RRETHEREY DRIREEEDHLIYET o =l
T EDHEE Z T FactPS DA%
g,
HOBALY MBI ARELTRIESN W - e
TWBT—RR—Z (FToxid) & fL)
ét@&'ﬂ:¢&”ng\—(J:U'féﬁﬁll‘éd)% ié';‘ s > :1,,,@0 s 10 ‘10-16
WEETZTOSENTE S, I e s s o | ||
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_HQEQ‘ZJ:(%DB*LTL\%)IU\/ﬁ\A 0K cncwc'FJZ 400 800 'T1§'09C' 1600 u;m 2000 12:?20 Lo
MTIEAE - BIaEEE RSN T e |

\
107100 1050 1030 1024

RN, SETIE FactPS DA Z{E-T [TUSH LEAT T T 1] 4% AT 47 BARTELR 2024 £ 4 1
ﬁz_i’:j:ﬁ- L/ck5o 30 B 16:20(H A KFfE) IRETORITREIS,
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B Fe-O, RDIREREZFTET 5, fit#HZ RTIn(p(0,)) &I %

1. Jr3HERE = (L0 = (\MVZ = FactPS &3/

3.+ 7' )wILT

joz

A NG ETZE N

5. Next =7')v%
|

4. Y BEAN

W classical phase diagram [default]

[T aqueous diagram with malaliies, and izo-Eh & iso-pH lines
[ reciprocal diagram with 2 cations and 2 anions

[T Scheil-Gulliver constituent diagram

FactSageEdu Compound: | 1/14 databazes

MHext »»

Solution: | 0412 databases

E Educaticn limited to 3 elements - Phase Diagram - Cemponents — >
File Edit Run Macre Units Data Search Data Evaluation Help
(D)= [+ [ TIE) Platm) Eneray) Quantityimol) Yollite) | ETSES
N
1-2] S L ST
2. BV ZERTE
Components
IFE >
T~

107



Fe-O, ZTMDIRRER] / TV LK

6. LKA THFHEI DRIEIEDH DY E ZT:EIR

ﬁ? FactSageEdu limited to 3 elements - Phase Diagram - Menu: last system - x
File Units Parameters l‘u'hriables l Help
Ol = E N TIC] Platrn] Energyl)]) Cuantite(mol] Walllitre) ““ |B| !l
—Components [2]
— Products
— Compound species — Solution phazes Custom Solutions ————
Base-Phase | Full Name l 0 fixed activities _Il:jEtE"IIS
[+ fas & ideal ¢ real f o o
= (o] 7. Variables B:IND T L —D A ET-
+
lict 10 Qs )
o & Variables 4y % (RA—U SR
P . us;laHDnT_l;lanDIar volume data
3 18
R ™ uzeV & phys. property data
[~ paraequilibrium & Gmin  edit |
— Target ~Legend
- hioE - ¥ Show all  selected T .
. otal Species [max
Esth tTK:I'IEIEIEI -
stimate T(K] szlljui;?::ﬁz: g Select | Total Solutions [max 200] 0
’ Tatal Phazes [max 1500] 14
—WYanables Phase Diagram
TIC) RTInp(02]) r_YH | y
02400 1200000 0 ____J .
[FTn o(02) vs T(C]] - hi tirne: lirnit - Calculate >> |
FactSage 8.3 | -
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7-1.X-Y BERRRERER | (722 TV H AROHEENTH S RTIn(@@) ZEIR

LT BETHEHE 11295, alFENE
R, FEAIEERELRLNDTO ThHd

7-4. BELENDERE
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< cormpositions EI Temperature

Prezsure ar Walume
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7-3. Next - -
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8. Calculate &2')w%

sTHEMER

47 Figure Fe-02 - m] x
File Add Edit View Help
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- 1atm thtSage'" !
2 0 T T T T T T T — T o} 0 41
q102
-200000 -200 »
q10
+10°¢
6.400000 -400
E q10°%
E T
~~
o) C ./ Jigm
F-600000 |- E -600 "
= Fe(s
Yo 12
4 o {10
[e)
= z
£ -800000 | B g -800 2 4
O §10
Fe(32) = mﬁPv‘ I
é Mo o 0. 10 1018
= 5 01
1000000 | Fe(s) 1 i~ | -1000 o o =
TI: = 1‘@ o L Change of state  Metal Oxide 10718
1
o —L\I\Q* Melting point M 10
g Boiling point B 1010
~1200000 I I 1 1 1 1 L | I Zoaatpe feecs 1200 1 1020
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 0K 0 400 800 1200 1600 2000 2400
T/ °C 22
T(C) co/co, ! 10 10'2 o 1
H,/H,O 10
Poz /atm N
FactSage83 [331 6 X = 610.66667 ¥ = 177230.77 Fe(s) C:¥FACTSAGEEDUSFO0I0¥Equilib.fig 17100 1050 1030 1024

110



Fe-O, RDIKAER / TUVH LK

B Fe-O, RDORBREETHT B, fitd#z p(O,) £ 5

1. Jr3HERE = (L0 = (\MVZ = FactPS &3/

[
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[T ScheilGulliver constituent diagram
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8. Calculate 4')w?% STEMER
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