FactSage 7.1 Solution — Introduction

Solution Introduction

This Solution Introduction Slide Show introduces usersto the Solution module of FactSage 7.1. This is
not the Solution Slide Show which appears in a differentfile.

These slides show you how to create a new solution file (*.soln.sIn). The presentationis addressed to
users who have already created their own solution databases in earlier versions of FactSage and wish to
convert them into the new format and to users who wish to create new private databases.

The main reason for creating a private solution database is to employthe data in calculations involving
Equilib, Phase Diagram and View Data. The slides show you how to make your private databases
accessible to these modules. Note: View Data now provides useful tools for displaying the parameters
that you have stored in your database. This is illustrated in Slides 8-10.

For defining a new phase and entering the data into a private solution database, see the Solution slide
show.
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Solution database files in FactSage 7.1

In FactSage 6.4 (and prior versions) there were three different types of solution files :
1. *.dat file - private text data, e.g. Solution.dat, ExamSoln.dat

2. *.sdb file - private binary data, e.g. Userdata.sdb, PrivSoln.sdb

3. *.sda file - protected public data, e.g. FTOxid53soln.sda (FToxid)

In FactSage 7.0 / 7.1 the solution file structures have been reformatted. The old solution files (*.dat, *.sdb, *.sda)
have been replaced by two new files :

1. *soln.sIn file - private text data, e.g. Copysoln.sin, Testsoln.sIn

2. *soln.sdc file - protected public data, e.g. FTOxid53soln.sdc (FToxid)

In FactSage 7.1 with the Solution module :

1. you can create and edit private *.sIn files using the common solution models (Polynomial, Redlich-Kister,
Muggianu, Quasichemical, Sublattice, Compound Energy Formalism, etc.) . The program is Windows 8
(Windows 7, Windows Vista) friendly.

2. you cannot edit old private solution files (e.g.. *.dat *.sdb) but you can import and convert them into the new
*.sln format (but not convert *.sln back to the old format)

3. you can still access your old private *.dat and *.sdb solution databases in your calculations (ViewData,
Equilib, Phase Diagram)

Summary: You can access your old *.dat and *.sdb files from the Equilib and Phase Diagram modules just as
before and change nothing. Note however, that in this case the program first automatically converts the files
temporarily to *.sIn format files internally which it then reads. You will not be aware that this is happening.
However, the routine which reads the resultant *.sIn files has a more rigorous error-checker than the previous
FactSage 6.4 routine which read the old *.dat and *.sdb files. It is less forgiving of possible ambiguities and small
errors. If it finds an error when reading the temporary files it may simply crash, giving no indication of why this
happened. Therefore, we recommend that you first convert your old files to new *.sIn files as described on the
following pages. Any errors will be detected at this point and will be reported to you, thereby permitting you to
correct them using the new Solution module. (Alternatively, you could correct the errors by editing the old *.dat and
*.sdb files using the old 6.4 Solution module or a text editor and then converting them again to *.sIn format.)
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Create a new private solution database called CopySoln.sin

{7 solusage (Joules) This slide shows how to create a new private
File] Edit Units Options Toels Help *soln.sIn database called CopySoln.sin.
NEW _ 1. - | | ~
Open... = .fj,' Database Mame ﬁ
Save ) = :
Savein: [ || FACTDATA €«— 2. - cF B
Add to database pool .
1= Marme Date modified Type =
Close .i)ﬁ-
| F55050LM.sl 01/11/2013 7:26 AM  SLN Fil
Import... Recent Places = = o I
(| FSstel53soln.sin 16/07/201311:10 ...  SLNFil
Print... ! {H| FTfrtzf3soln.sln 16/07/201311:22 ...  SLNFil
Print Setup... Desktop | FThall53seln.sin 16/07/201311:13 ... SLNFil
_ — (41| FTHELG5350LM.sln 16/07/201311:31 ...  SLNFil £
Bat =l (4| FTlite605oln.sln 16/07/201311:32...  SLNFil
Libraries {H| FTmisc535oln.sln 16/07/201311:34 ... SLNFil | ||
I- 5| FTMucl705oln.sln 12/12/20139:20 AM  SLNFil
e £H| FTOxCM&3seln.sin 16/07/201311:13 ... SLNFil
C“’mj;:’ter ) FTOxid5350ln.sln 01/11/2013 6:31 AM  SLN Fil
In the FactSag e maln Q&‘ 2 FTpulp55scin.sin 16/07,/2013 11:14 ... SLM Fil
lick Soluti et £H| FTsalt535eln.sin 01/11/201311:30 .. SLNFil |
mer?u Clic O_n olution =1 NaSrClsoln.sin 17/12/20138:02 AM  SLNFil ™ |{
to display this page. ‘ . L
| File name: |EDD‘5’SD|I'|.S|I'| h 3 , ﬂ Save 4 .
Save as type: |S|:|I|_rti|:|n Database (" sin) ﬂ

. Click on «File > New»
2. Open the «<FACTDATA» subfolder or
another folder if you prefer
3. Enter the new file name CopySoln.sin,
Click on «Save»

Note: the database name CopySoln must be
unique in the folder. For example, there
cannot be other files such as CopySoln.dat
or CopySoln.sdb in the same folder.
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Import an old private solution data file into the new CopySoln.sin

fjr solusage (Joules) o | E |-
1 ———3(File| Edit Units Options Tools Help
Mew
g i ™
Open... {; Import database t- ﬁ
Save -
Add Copysoln to database pool Look in: | i FACTDATA € j ¥ B2~
Close Copysoln i Mame : Type Size
ke Bt = :
2. > Import... Rocort Plaes |21 ExamSoln.DAT D DAT F?Ie Al
) |=l| FThall53prop.dat DAT File 44
Print.. - =1 MODLSOLN.DAT DAT File 796
Prilesle Deskiop = OLIFlows.dat DAT File 603
— e | VGASSoln.dat DAT File 44
._|:|_;;J |=| VLABprop.dat DAT File 122
Libraries 5| VLABsoln.dat DAT File 4,433
f
Ly
Computer
= N
LY 3
. . k
1. Click on «File» |
1| 1] F
2. Select «Import» v
. . : ) _ - I:l
3. Open the existing examples database File niame [ExamSoln DAT =l e
ExamSoln.dat located in \FACTDATA Flesof type:  |ASCII Solution Databases (“DAT) _ Coned |
L% — —

This slide shows how to convert an old private solution data file (ExamSoln.dat) into the
new format. This is done by importing ExamSoln.dat into the new private database
CopySoln.sin.
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Display of data imported into CopySoln.sin

The end-member
properties are stored in
a separate “Functions”
file called CopySoln.fdb
created at the same
time as you created
CopySoin.sin. See the
SOLUTION slide show

& SoluSage {Joules) ‘

File Edit Units Optigns T

(database CopySoln.sin )

CopySoln

R

Function Name|

S | CDE'},rSDIn&
—» [+ Funictions

Solutions (8)
(8 solution phases)

solutions (8) (3

+ B AkCl(1-1)
+58: BCC2 (20-2) €—
+ 5 CrFe (20-2)

BCC2 (20-2) magnetic solid
(model #20 - 2 sublattices)

For a complete
discussion see the
SOLUTION slide show

G FCCI1 (20-2)

+ 35 Iron (1) €—

Iron (2-1) liquid alloy
(model #2 - 1 sublattice)

Click on +/- to

- MeCl(1-1
-1 BublLatices

- A (2)
NaCl

expand/collapse

the treeview

Phase - states
() — solid
€: — magnetic
¥ - liquid

=rCl2

MeCl (1-1) molten solution

( model #1 - 1 sublattice)

End Members (2)

Mall

SrCl2
hixables (1)
Ternary Intery
Interactions (3

(0 Macls

Re: phase — states

The phase state of imported data is set to solid unless
- magnetic contributions are detected in the data, or
-‘lig’, ‘molten’, ‘melt’, or ‘slag’ is in the phase description

(1) NaCLSCl2

+ 0 Salt (4-2) €——
+-[71 SIGM (20-3)

1 [ m

Salt (4-2) molten solution
(model #4 - 2 sublattices)

This slide shows the data imported
from the old ExamSoln.dat database.

—

#aoln.sln

When finished click on «File > Save»
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View the contents of CopySoln.sin

This slide displays the contents of the text file CopySoln.sin

E‘ CopySeln.sin - win32pad SNACH X
File Edit View Favorites Toels Help

D dgl:=al-~|QdH O

Base Copy Copy -
Date Created: 2814/84/18 Hodified: 2814/04/18

Uers 7.88

Desc Data imported from old ExamSoln.dat file
SolB AKC1 1 1 Polynomial
51NHo 2

Stat Liquid 0 o ew1s mediciea: 2emans | YOU CAN USE a text editor to view the contents of CopySoln.sin

Hame LiqLiKCsCl

Desc LigLiKCsCl - ligquid LiC1-KC1-CsCl
SubL A 3

Spec AB 1 LiCl

spId AB 1

Spec A1 1 KC1

SpId a1 2 Each line starts with a 4-character identification (Base,

Spec A2 1 CsCl 0 0 C
EEéﬂ 3 Date, Vers, Desc, ...) The rest of the line is in free format.
EMId 1 2
Zeds 1
Amnt 1

Name Licl By comparing the lines here with the expanded treeview

CpXp ClLi#AkC1l Beoo

UExp C1Li¥akcl 0000 display (see previous slide) it is straightforward to isolate

EndH 8 A1 KC1
EMId 2 2

A the lines associate with a particular phase and property.

Amnt 1
Hame KC1
CpXp KC1#AkC1l_ 8881 +KC1#AKC1_A8814

UExp KCL#AkC1 0081 You can use a text editor to edit and save the file contents.

EHMId 3 2

Cede 1 But be careful - there is no error checking when you use a

Amnt 1

Nane €sC1 text editor ! Therefore, we suggest that you use the

CpXp CsCIHAKCL 0OD2

UExp CSCLEAKC1_0002 Solution module for editing.

Fwsc BREP a0nd

1|
WIN INS Tab:9 Collln:l |J
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Include CopySoln.sin in Equilib / Phase Diagram Calculations

To include the new solution file CopySoln.sin in FactSage calculations (e.g. Equilib / Phase
Diagram) the database must be “added to the List" of accessible FactSage databases (i.e. you
must tell FactSage what the database is and where it is stored). There are 2 ways to do this:

» Select «Add to database pool» inthe Solution «File» dropdown menu.

« Or, at any time you can use the Equilib, Phase Diagram or ViewData modules as before to
“Add* a database to the list — How to do this is shown in the slide on the following page >>.

1. Click on «File»
2. Select «Add to
database pool»

Mew

Open...

Save

—9 Add to database pool 2
Close CopySoln
Import...

Print...
Print Setup...

Exit
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Include CopySoln.sin in Equilib Calculations — the old way

1Databases - 1/36 compound databases, 1/31 solution databa Th|S iS the “Old“ Way Of “adding“ tO the database I|St
ct SGTE . o . )
Ga eortpeunds anl 1. Open «Data Search» in Equilib/Phase Diagram
FactP5 [ FScopp [ BINS SOICIEM L] ]
O FToxid [J FSlead [ SGPS no database 2. Click on «<Add/Remove Data > ADD».
O BHih B 3. Select «Solution» and enter the full file name of
[ FThall  [J FSnobl [ SGsold ——— the «COPY» database and save «OK»
FTOxCH FS i SG 1 . .
B rowen st stmet o oveba | 2+ | |4, Select «COPY» in «Data Search» Window
OFhels Oeew Other A 1.
L Frpulp [ FTdemo H ?E":':ph | <[ File Edit Table Units| Data Search | Help
1 FTlite O FTnucl [ TDnucl
{l:f' Solution - List of Databases \{ ﬁ “Databaszes - 1736 compound databazes. 2732 solution databazes
i Databaze Type Summary of files &‘:t SGTE compounds only Fﬁl‘(a
) compound Click for a summary of all database filez FactPS [ FScopp [J BINS solutions anly [ acco
e including those not on the FactSage list [ FTowid [ F5lead [ 5GPS nodatabaze ] COKE
Summary .. D FT=alt D FShite D SGTE D FEFX
Q O FTmise [ FSstel [ SGnobl Clear Al | ] WDL8
] FThall [ FSnobl ] 5Gzold SGTEH#
Add database to the list O FTOxCN [ FSupsi [ SGnucl CoPy
[ FThitz Add/Remove Data |
file: |E:HFactSage"«F.-’-‘-.ETD.ﬁ.T.ﬁ.HEDpySDln.sln ] FThelg [ ELEM Other
dir; CNFactsageFACTDATAY ) o O] FTpulp [ FTdemo H SPrefr |
TDmeph
nickname | fcory Scan .. [ FTlite [ FTnucl [ TDnucl 4.
info: |COPY solution database, Information -
[ Click on 0K to add to the list. |
['ou may edit and change the info. |
Solution: C:AFactSagehFACTDATAM opySoln.sln
‘ 1| - COFY databasze
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Displaying the solution data with ViewData

1 |Run ViewData ViewData Summary of Copy solution database
Ve ks ol f dmars o L
Examples: File Edit SortSolutons Summary Databases Units  AtomicWis. Table Graph Help =< Back
Ca Al 05 - zolutions with Ca, Al O anddor S [ Copysoln solution database. |
HOFes5S - zolutions [including aqueows] of H, O, Fe and/or 5
ALL -ALL zolutions [ Solutions sorted by phase number [see 'Sort Solutions'] |
Phase | Name and Species | Information
LigLik.CsCl - liquid LiCI-K.CI-C2C
3 spec. 4 elem. #1
— Preszure Energy Data———— 1. Copy-AkCI LiCl
& am Lo " Compound . KLl
= bar & cal 2.1 & Scution Ll :
Fe-liq - liquid steel with zolutes C, Mn, O
. 4 spec. 4 elem. #2
~ Solution D atabases (29 Fe | - thiz species must be present |
2. Copy-lron C 0.0 ¢ X < 010
Summary | Add .. | Remove ... | IE-::p_I,I TI —
\ hin 00 < % ¢ 010
[ C:\Fact5 ageE 4 FACT DAT A\CopySaln. el ] 00 < = < 010
[ Copysoln solution database. | 3. Select solution ,,CO py“ CiEsublatice - liquid salt LiNa,k//F.504 salution
- b spec. b elem. #4
LiF
Elements or ALL: [al] 3. Copy-3al Lizs0d
\ MaF

E wit |

Information .. | 4 oK | Na2504

7

5.

To list the interaction parameters in the
“‘Salt” phase of CopySoln.sin, click on
the name of the phase. - See next slide
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Interaction parameters of the “Salt” phase of CopySoln.sin

See previous slide for input

F Private Solution Database Interactions - Copy-Salt
File Edit
Phasze [0-22] | Interaction | i1k | Expression

0] N 11 -FRER. 0000256 +1. E0F00000345-T
1] BGP-LiNa //F 12 -368.000000424 +1.124000071 08T
[2] N 11 -4247 0001616
I i 21 1443,99395752
[4] 11 -19250.9993896 +1.3750000711 76+T
5] N 12 -1204.999331 44
[E] BGP-Lik #/F 13 4731.9393184
[] 21 214600001 725T
(3] N 11 -FRER. 0000256 +1. B0700000345-T
5] BGP-Lik /7504 21 -3891.00000288 -1.0000000161 6T
[10] BGF -Mak /M F 11 -335.000001648 +2 54100007187 2+T

3. Copy-Salt [11] BGF -Mak /504 11 -21596.9395904
[12] . ] -988.00001 128 -2 351999534 16°T
[13] BGR -Li//F.504 1 253.993993856
[14] ] 55999393064 -1.21393993464°T
[15] BGR -Na//F.504 1 217.00000108 -2.04393933048°T
[1E] ] 126299998016 -1.52199999832T
[17] BGR -K /7F.504 1 -486. 00000936
[18] BGF - LiMak A F 111 -300.0000006E4
[19] BGP - LiMNak 4 504 112 293.933933096
[20] BGF-LiMa /A F S04 1111 -3483.0001628 +3.05539999324+T
[21] BGF - Lik /4 F.504 1111 -29892.000124 +14.0159393356-T
[22] BGF-Mak A F.504 1111 -5338.0001 856 +2.5873999347 2T

Solution Introduction

9

vav.factsage.com



Displaying the interaction parameters for all the phases stored Iin

1. Click on Sort Solutions

CopySoln.sin

F View Data A'( solutions - Copy datasets
File Edit SortSolutions

7 Solutions

Summary Databases

Units  Atomic Wts.

[ Copysoln solution databaze. |

Table Graph  Help

[ Solutions zorted by phase number [see Sort Solutions'] |

Sort Solutions  Summary  Database:

<< Back

v by phase number
by alphabet
by number of species
by number of elements
by solution model #

v list all the species

Phase Name and Species | Information do not list all the species
LigLik.C<Cl - liquid LiCl-k.CI-CsCl H 1 13
3 spec. 4 elem. 1 List all solution interactions ... < 2 o CI'Ck on ,,L|St a"
1. Copy-AkCl LiCl v
kCl
CsCl F Private Solution Database Interactions - all phases 10l =l
Fe-lig - liquid steel with sol, File  Edit
4 spec. 4 elem. #2 Phase (7] [0 - 22) | Interaction | iik | Expression
Fe | - this species must be (0] TR 11 175700000672 +7 2670000648+T
= (L, Al C 00 < % < 010 1) AP - L2 21 -377.0000071992 -4, 9579998336°T
M 00 < % < 010 (2] 11 19455 5 +20540939691 2T
1. Copy-AkCI [4] BGP - LICI.C:C 21 -f447 B2 -3 28433338656+ T
(4] 22 -90759.28
(5] BGP - KCI.CsCl 11 734 93333304
[E] BGP - LICLKCLCsCI 111 -15555.9333043
[ BGP-C 1 17235.97923 14 38N 5877T
1] BGP - Mn 1 BRA7 38072
[2] BGP -0 1 -117118.18786 +24 5111 7548+T
2. Copy-lron [4] BGF-C 2 133332 06274
[4] BGP - C:kn 11 2911741402
(5] BGP-C.0 11 -317689.11259
[E] BGP - Mn0 11 -731592 63153
[ N 11 -fBEE. Q000256 +1. BOF00000348+T
1] BGF - LiNa //F 12 -368. 000000424 +1 .71 2400007 02+T
[2] N 11 4247 Q001616
3. Copy-Salt 3  B6F-LiNa//snd 21 1443 99998752
[4] 11 152509333336 +1.375000071176+T
(5] BGP - Lik #/F 12 -1204.933331 44
[E] 13 473193337184 hl
Solution Introduction 10 www.factsage.com




Interacting with Equilib / Phase Diagram

Let us say you have stored a solution database (such as CopySoln.sin) and have
added it to the database pool in Equilib or Phase Diagram.

Now you are using the Solution module to edit and make changes to the parameters
and you wish to use the updated database immediately in Equilib (or Phase Diagram)
calculations to see the effect of the changes.

Each time you save the changes in Solution you want the new data to be transmitted
to Equilib.

In the Equilib «Data Search Window» (see Reactants Window) there is a «Refresh
databases» button that causes the program to re-read the databases.

1. In Solution edit the data. Click on «File > Save»

!

In Equilib or Phase Diagram click on «Data Search» >
«Refresh databases»

In Equilib and Phase Diagram when you click on «Calculate ...» the program
automatically checks and re-reads the databases if they have been edited. That is, itis
NOT necessary for you to «Refresh databases» - this is done for you.
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