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1. Purpose of the program



The purpose of the program “Merger” is to create a database by merging so-called TDB files. The latter files serve as input files for the program “ThermoCalc”. A TDB file contains the thermodynamic data of all elements and species in all phases of a particular system. As an example the file CrFe.TDB contains all information to calculate a phase diagram of the system Cr-Fe using the program “ThermoCalc”. The idea behind the program “Merger” is to merge (combine) the information of many TDB files. For example, the construction of a data set (TDB file) of the ternary system Cr-Fe-C can be notated as:



CrFe.TDB + CFe.TDB

(

CrFeC.TDB
























(1)

The “merger” considers how each phase in the two files is modelled and next merges the data. The Fcc_A1 phase of the two binary systems are given as:

The Fcc_A1 phase of Cr-Fe is modelled as:

 TYPE_DEFINITION ( GES A_P_D FCC_A1 MAGNETIC  -3.0    2.80000E-01 !

 PHASE FCC_A1  %(  2 1   1 !

    CONSTITUENT FCC_A1  :CR,FE% : VA% :  !

The Fcc_A1 phase of Fe-C is modelled as:

 TYPE_DEFINITION ( GES A_P_D FCC_A1 MAGNETIC  -3.0    2.80000E-01 !

 PHASE FCC_A1  %(  2 1   1 !

    CONSTITUENT FCC_A1  :FE% : C,VA% :  !

The “merger” will obtain for the ternary system Cr-Fe-C:

 TYPE_DEFINITION ( GES A_P_D FCC_A1 MAGNETIC  -3.0    2.8E-01 !

 PHASE FCC_A1  %(  2 1   1 !

    CONSTITUENT FCC_A1  :FE%,CR : C,VA% :  !

Next the “merger” will add all new parameters of the Fcc_A1 phase of the system C-Fe to the parameters of the Fcc_A1 phase of the system Cr-Fe. In this addition, the “merger” also checks if the Gibbs energy function of Fe in Fcc_A1 in the file CrFe.TDB is the same or different from the Gibbs energy function of Fe in Fcc_A1 in the file FeC.TDB.

Of course the ternary system Cr-Fe-C cannot be described with the thermodynamic data in the two files CrFe.TDB and FeC.TDB alone. To further complete the description of the ternary system, a file CrC.TDB, containing the thermodynamic data of the system Cr-C, should be added. The scheme given by eqn. (1) will look like:

CrFeC.TDB + CrC.TDB

(

CrFeC1.TDB






















(2)

In principle this is the same process as given by eqn. (1). In this step it is checked if the data for Cr and C in the file CrC.TDB are consistent with the data in the file CrFeC.TDB. Using the consistent data set, it is now possible to e.g. determine ternary interaction parameters by using experimental data and the optimizer “Parrot” which belongs to the “ThermoCalc” program.

The checking whether or not functions and parameters are consistent in different TDB files is a time consuming task and intellectually not challenging when performed manually. Human typing mistakes belong to the past. 

In summary, the purpose of the “merger” is:

1. to detect new phases, 

2. to check all functions for consistency, 

3. to check all parameters for consistency,

4. to check the consistency of the modelling of all phases, 

5. to check literature references.

2. Basic principles



In this chapter the purpose of the following terms are explained:

2.1. What kind of TDB files ?

2.2. Master, Newfile and Result file

2.3. Script file

2.3.1 Merging with a script file: Secure and strict merging

2.4. Database and Sequence file

2.1. What kind of TDB files ?



The “merger” is able to merge data of TDB files. A TDB file may be constructed in various ways. Which way depends on the preference of the user. One way is to group elements, species, phase modelling, functions, parameters and literature references. Example:

Method1.

One way to make a TDB file: a part of the CrFe.TDB file:

ELEMENT /-   ELECTRON_GAS              0.0000E+00  0.0000E+00  0.0000E+00!

ELEMENT VA   VACUUM                    0.0000E+00  0.0000E+00  0.0000E+00!

ELEMENT CR   BCC_A2                    5.1996E+01  4.0500E+03  2.3560E+01!

ELEMENT FE   BCC_A2                    5.5847E+01  4.4890E+03  2.7280E+01!

PHASE LIQUID:L %  1  1.0  !

PHASE BCC_A2  %&  2 1   3 !

PHASE FCC_A1  %(  2 1   1 !










.










.

CONSTITUENT LIQUID:L  :C,FE,CR :  !

CONSTITUENT BCC_A2  :CR%,FE% : VA% :  !

CONSTITUENT FCC_A1  :FE%,CR : C,VA% :  !










.










.

FUNCTION UN_ASS 298.15 0; 300 N !

FUNCTION GHSERCR    2.98140E+02  -8856.94+157.48*T-26.908*T*LN(T)

    +.00189435*T**2-1.47721E-06*T**3+139250*T**(-1);  2.18000E+03  Y

     -34869.344+344.18*T-50*T*LN(T)-2.88526E+32*T**(-9);  6.00000E+03  N !

FUNCTION GPCRLIQ    2.98150E+02  +YCRLIQ#*EXP(ZCRLIQ#);   6.00000E+03   N !










.










.

PARAMETER G(LIQUID,CR;0)  2.98140E+02  +24339.955-11.420225*T

  +2.37615E-21*T**7+GHSERCR#+GPCRLIQ#;  2.18000E+03  Y

   +18409.36-8.563683*T+2.88526E+32*T**(-9)+GHSERCR#+GPCRLIQ#;  6.00000E+03

  N REF: 283 !

PARAMETER G(LIQUID,FE;0)  2.98150E+02  +GFELIQ#+GPFELIQ#;   6.00000E+03

  N REF: 283 !










.










.

LIST_OF_REFERENCE2

     NUMBER    SOURCE

        283     'Alan Dinsdale, SGTE Data for Pure Elements,

                 Calphad Vol 15(1991) p 317-425,

                 also in NPL Report DMA(A)195 Rev. August 1990'

        107     'J-O Andersson, B. Sundman, CALPHAD Vol 11, (1987), p 83-92

                 TRITA 0270 (1986); CR-FE'










.










.

etcetera
The program “ThermoCalc” is able to extract all data and it is possible to calculate the phase diagram of Cr-Fe and thermodynamic properties like heat capacity, enthalpy of all phases at any temperature and composition. The “merger” however is at the moment less flexible in reading TDB files. This type of TDB file cannot be read by the “merger”.

Method 2.

Another way to make a TDB file: a part of the CrFe.TDB file



It is also possible to group the data in elements, species, phases and literature references: Example:

ELEMENT /-   ELECTRON_GAS              0.0000E+00  0.0000E+00  0.0000E+00!

ELEMENT VA   VACUUM                    0.0000E+00  0.0000E+00  0.0000E+00!

ELEMENT CR   BCC_A2                    5.1996E+01  4.0500E+03  2.3560E+01!

ELEMENT FE   BCC_A2                    5.5847E+01  4.4890E+03  2.7280E+01!

FUNCTION UN_ASS 298.15 0; 300 N !

FUNCTION GHSERCR    2.98140E+02  -8856.94+157.48*T-26.908*T*LN(T)

    +.00189435*T**2-1.47721E-06*T**3+139250*T**(-1);  2.18000E+03  Y

     -34869.344+344.18*T-50*T*LN(T)-2.88526E+32*T**(-9);  6.00000E+03  N !

FUNCTION GPCRLIQ    2.98150E+02  +YCRLIQ#*EXP(ZCRLIQ#);   6.00000E+03   N !










.










.

PHASE LIQUID:L %  1  1.0  !

  CONSTITUENT LIQUID:L :CR,FE :  !

PARAMETER G(LIQUID,CR;0)    298.15  +24339.955-11.420225*T+

   2.37615E-21*T**7+GHSERCR#+GPCRLIQ#;  2.18000E+03  Y +18409.36-

   8.563683*T+2.88526E+32*T**(-9)+GHSERCR#+GPCRLIQ#;  6000 N REF: 283 !

PARAMETER G(LIQUID,FE;0)    298.15  +GFELIQ#+GPFELIQ#;  6000 N REF: 283 !

PARAMETER G(LIQUID,CR,FE;0) 298.15  -14550+6.65*T;   6000 N REF: 107 !

TYPE_DEFINITION & GES A_P_D BCC_A2 MAGNETIC  -1.0    4.00000E-01 !

PHASE BCC_A2  %&  2 1   3 !

  CONSTITUENT BCC_A2  :CR%,FE% : VA% :  !

PARAMETER G(BCC_A2,CR:VA;0)     298.15  +GHSERCR#+GPCRBCC#; 6000 N REF: 283! 

PARAMETER TC(BCC_A2,CR:VA;0)    298.15  -311.5;  6000  N REF: 281 !

PARAMETER BMAGN(BCC_A2,CR:VA;0) 298.15  -.01;    6000  N REF: 281 !

PARAMETER G(BCC_A2,FE:VA;0)     298.15  +GHSERFE#+GPFEBCC#; 6000 N REF: 283!

PARAMETER TC(BCC_A2,FE:VA;0)    298.15  1043;   6000  N REF: 281 !











.











.


etcetera

This type of TDB file can be read and interpreted by the “merger”. 

Files prepared with method 1 can be converted to files of method 2 using "ThermoCalc" by saving the file in G_E_S with option "N".

What’s the difference ?



From the point of making calculations using “ThermoCalc”, there is no essential difference. All information is present in both types of files. Only the representation of the data is different. There are plans to make “merger” more flexible in reading representations of TDB files. This could be regarded as straightforward programming but that is unfortunately not the case. 

How difficult is it to make “merger” more flexible ?



An example: many scientists write comments in the TDB file to remind them how  parameters were obtained. Take the first representation (method 1):

$ in the following phase we consider the data of Anderson/1991 better than 

$ Jacobs/1959

PHASE LIQUID:L %  1  1.0  !

PHASE BCC_A2  %&  2 1   3 !

$ This latter phase is now finally complete using the work of Tim 

PHASE FCC_A1  %(  2 1   1 !










.










.

CONSTITUENT LIQUID:L  :C,FE,CR :  !

CONSTITUENT BCC_A2  :CR%,FE% : VA% :  !

CONSTITUENT FCC_A1  :FE%,CR : C,VA% :  !










.










.

$ The next function is a dummy function

FUNCTION UN_ASS 298.15 0; 300 N !

FUNCTION GHSERCR    2.98140E+02  -8856.94+157.48*T-26.908*T*LN(T)

    +.00189435*T**2-1.47721E-06*T**3+139250*T**(-1);  2.18000E+03  Y

     -34869.344+344.18*T-50*T*LN(T)-2.88526E+32*T**(-9);  6.00000E+03  N !

$ This parameter is now refitted by Jacobs/2099 in order to get Cv better

PARAMETER G(LIQUID,CR,FE;0) 298.15  -14550+6.65*T;   6000 N REF: 107 !

$ Or am I wrong ? I have not tested the data of Anderson/1891 yet !

The example above is a bit exaggerated but it demonstrates a difficult point for a programmer. In many discussions, it appears that scientists want to have their comments retained in files constructed with the “merger”. In method 1, it is very hard to organize all comments in the correct position of the resulting file: how must a comment be attached to which parameter ? 

How about method 2 ?



As an example consider a part of the CrFe.TDB file:

$ The next function is a dummy function

FUNCTION UN_ASS 298.15 0; 300 N !

$ This function is now refitted by Jacobs/2099 in order to get Cv better

FUNCTION GHSERCR    2.98140E+02  -8856.94+157.48*T-26.908*T*LN(T)

    +.00189435*T**2-1.47721E-06*T**3+139250*T**(-1);  2.18000E+03  Y

     -34869.344+344.18*T-50*T*LN(T)-2.88526E+32*T**(-9);  6.00000E+03  N !

FUNCTION GPCRLIQ    2.98150E+02  +YCRLIQ#*EXP(ZCRLIQ#);   6.00000E+03   N !










.










.

$ This phase is now finally complete using the work of Tim 

PHASE LIQUID:L %  1  1.0  !

  CONSTITUENT LIQUID:L :CR,FE :  !

$ Now I found that Cr behaves differents as what SGTE proposes !

PARAMETER G(LIQUID,CR;0)    298.15  +24339.955-11.420225*T+

   2.37615E-21*T**7+GHSERCR#+GPCRLIQ#;  2.18000E+03  Y +18409.36-

   8.563683*T+2.88526E+32*T**(-9)+GHSERCR#+GPCRLIQ#;  6000 N REF: 283 !

$ But I have to test it against Cv data.

PARAMETER G(LIQUID,FE;0)    298.15  +GFELIQ#+GPFELIQ#;  6000 N REF: 283 !

PARAMETER G(LIQUID,CR,FE;0) 298.15  -14550+6.65*T;   6000 N REF: 107 !

$ The latter parameter is taken because Tim/2099 is better than Jacobs/1878












.












.

Treating the functions is equally difficult, so there is no different problem with functions. All comments are lost in the merge process. In conclusion the same problems as mentioned with method 1 remain.

Conclusion:



Comments in a file cannot be attached to a certain parameter in a unique way and therefore they are ommitted in the result of the merge process. 

· Comments are lost: it is not known anymore where a given parameter (or function) stems from, unless it is indicated in the reference part of the parameter/function.

One solution to this problem would be that all comments are gathered (grouped) from the master and the newfile. This can only be useful if a comment can be tagged to a parameter or function (of a phase). This demonstrates that rules (on the international level) have to be developed to construct a TDB file. This is of extreme importance, since in a large database it should instantly be possible to trace back each parameter (which indicates the interaction energy between different atoms) to the scientific literature. 

In the present status of the “merger” this can be accomplished by giving a reference in the “reference part” of the parameter (or function). The reference part starts with:

“; last_T_temp;  N any comment !”

Example: “; 6000.0 N ref101 !”

Here “; 6000.0 indicates the highest temperature for which the description is valid. “

Example:

PARAMETER  G(Liquid,Fe;0)     298.15  GHSERFE+5000+10*T; 6000.0 N ref100 !

PARAMETER  G(Fcc_A1,Fe,Cr;0)  298.15  +5000+10*T; 6000.0 N ref101 !

LIST_OF_REFERENCE2

     NUMBER    SOURCE

        100     'Alan Dinsdale, SGTE Data for Pure Elements,

                 Calphad Vol 15(1991) p 317-425,

                 also in NPL Report DMA(A)195 Rev. August 1990

                 We believe that these must be kept fixed'

        101     'J-O Andersson, B. Sundman, CALPHAD Vol 11, (1987), p 83-92

                 TRITA 0270 (1986); CR-FE'











.










.

2.2. Master, Newfile and result file



The "merger" starts with a so-called "master" file. The phases, functions, parameters etc. of a file called "newfile" are added to the master file. After merging all data are stored in a result file. An example is:



CrFe.TDB


+



FeC.TDB



(



CrFeC.TDB



(master)








(newfile)








(result file)

When only data of binary systems are available, the construction of a database Cr-Fe-C-Ni would proceed as follows:

CrFe.TDB


+


FeC.TDB




(



Result1.TDB

Result1.TDB

+


CrC.TDB




(



Result2.TDB

Result2.TDB

+


CrNi.TDB



(



Result3.TDB

Result3.TDB

+


FeNi.TDB



(



Result4.TDB

Result4.TDB

+


CNi.TDB




(



CrFeCNi.TDB

2.3. Script file



When two files are merged, not only a result file is constructed but also a script file. The latter file contains information what has been done in order to merge the master and newfile. Example:



CrFe.TDB 


+


FeC.TDB


(


Result file


+


FeC.SCR

The name "FeC.SCR" is default. The "merger" looks at the name of the "newfile" which is in this case "FeC.TDB" and invents the name for the script file automatically. When the data in CrFe.TDB and FeC.TDB are merged, the script file records all things which are necessary to build the result file. As an example, a script file looks like:

Part of a script file FeC.SCR:

Script file for merging.

----------------------------------------------------------------------------

Master file: C:\MICHEL\MERGER\PASCAL\crfe.TDB

New file   : C:\MICHEL\MERGER\PASCAL\fec.TDB

Result file: C:\MICHEL\MERGER\PASCAL\result.TDB

----------------------------------------------------------------------------

New elements:

 C

New species:

 C1 C2

 C3 C4

 C5 C6

 C7

New functions:

$ If a function is marked with ? three actions are possible:

$ 1. Delete ? : function of newfile replaces that of master

$ 2. No action: function from newfile will not be considered

$               and that of master is taken

$ 3. Invent another name for the function and change newfile manually

 GHSERCC

 GPCLIQ

 GPCGRA

 GFECEM




.




.

New references:

        190     'P. Gustafson, Scan. J. Metall. vol 14, (1985) p 259-267

                 TRITA 0237 (1984); C-FE'

        267     'W. Huang, Metall. Trans. Vol 21A(1990) p 2115-2123,

                 TRITA-MAC 411 (Rev 1989); C-FE-MN'

        319     'H. Du and M. Hillert, revision; C-Fe-N'









.









.

New phases:

CEMENTITE

DIAMOND_A4

FECN_CHI

GRAPHITE




.




.

Modified phases:

MODIFY PHASE: LIQUID

NEW PARAMETERS:

 G(LIQUID,C;0)

 G(LIQUID,C,FE;0)

 G(LIQUID,C,FE;1)

 G(LIQUID,C,FE;2)

MODIFY PHASE: BCC_A2

NEW PARAMETERS:

 G(BCC_A2,FE:C;0)

 TC(BCC_A2,FE:C;0)

 BMAGN(BCC_A2,FE:C;0)

 G(BCC_A2,FE:C,VA;0)








.








.

2.3.1. Merging with a script file: secure and strict merging

The "merger" is also able to read and interpret the contents of the script file. This 

can be used in the case that a new assessment of the system Fe-C becomes available. Of course it is also possible to merge CrFe.TDB with FeC.TDB without the use of the script file. Using the script file, the result file can be build faster however. The scheme is in this case:



CrFe.TDB

+


FeC.TDB

+

FeC.SCR


(


Result file

The reason for the construction of a script file is that it easy to build a database: see § 2.4. There are two ways to merge using the script file. One way is to merge strictly. In that case, the "merger" only looks at the contents of the script file and makes changes. No additional checking is done. For instance it adds the four new parameters of the Liquid phase to the master file (CrFe.TDB): see the line "MODIFY PHASE: LIQUID" of the script file in §2.3. Suppose however that a new assessment contains the parameters:

 G(LIQUID,C;0)

 G(LIQUID,C,FE;0)

 G(LIQUID,C,FE;1)

 G(LIQUID,C,FE;2)

 G(LIQUID,C,FE;3)

than only the parameters :

 G(LIQUID,C;0)

 G(LIQUID,C,FE;0)

 G(LIQUID,C,FE;1)

 G(LIQUID,C,FE;2)

are added to the master file because G(LIQUID,C,FE;3) does not appear in the script file. When the "merger" runs with the strict option it also does not check if functions and parameters present in bot master and newfile are consistent. In order to avoid that new parameters not present in the script file are ommited in the result file, it is possible to merge secure. In this case, "merger" looks at the contents in the script file to see what has to be changed. At the same time it checks if functions and parameters are consistent and if new phases, functions and parameters are present in the newfile. In the case above the "merger" will detect that a new parameter G(LIQUID,C,FE;3) is present and will build that parameter into the result file. Using the secure option will slow down the "merger" but the process will still be faster than running without the script file. The secure option is normally preferred over the strict option.

2.4. Database and Sequence file: application of script files.



When the "merger" is used for the first time to construct a database, the files are merged without using script files. The general scheme is:



Master.TDB

+

Newfile1.TDB

(

Result1.TDB

+


Newfile1.SCR



Result1.TDB

+

Newfile2.TDB

(

Result2.TDB

+


Newfile2.SCR



Result2.TDB

+

Newfile3.TDB

(

Result3.TDB

+


Newfile3.SCR



etc.

Using the "merger" it is possible to activate a sequence file which keeps track of which files have been added to the original master file. The sequence file should be activated before all newfiles are merged. The sequence file is a text file and contains e.g.:

Sequence file for "merger"

Comment: database for noble metals

Start

d:\noble\master.TDB

d:\noble\newfile1.TDB

d:\noble\newfile2.TDB




.




. etc

Here d:\noble\ stands for the location of the files (in DOS).

The database has been created. Even when the "merger" is used for the construction of a database, it takes some time before the final product is ready, compared with merging files manually. The reason is that checking the consistency of all functions and parameters in all phases takes time. Moreover there are situations that the "merger" hesitates and starts to ask questions to the user. For instance when functions with the same name but different values are encountered in the files. In these situations, menus pop up which give the user the opportunity to change names of functions or to change model descriptions. All decisions made by the user are stored in the script files.

Now suppose that after the database has been prepared, a scientist finds a better description of a certain system, e.g. Fe-C. Suppose that the file "Newfile2.TDB" contains data of Fe-C. It is than possible to substitute or change this file such that the file Newfile2.TDB contains the data of the better assessment. Instead of merging all the files Newfile1.TDB, Newfile2.TDB, Newfile3.TDB,….. to Master.TDB, it is possible to make use of the sequence file and all script files. The "merger" opens the sequence file and starts to read the name "Master.TDB". Next it reads the name "Newfile1.TDB". The "merger" checks if the file "Newfile1.SCR" is present and starts to read what had to be done to merge Master.TDB with Newfile1.TDB. A result file will appear. Next the "merger" reads the name "Newfile2.TDB" from the sequence file, checks if "Newfile2.SCR" is present and reads what had to be done to merge Newfile2.TDB to the previously found result file. The "merger" repeats the process until all names in the sequence file are considered. The advantage is that the complete database is reconstructed in a small amount of time and less efforts. 

3.
Menus in the program "Merger"



This part of the manual guides through all possible menus before the actual merging process takes place. As an example a database containing thermodynamic data of the system Cr-Fe-C-Ni is prepared. It is supposed that assessments of the binary sub systems have been carried out. The thermodynamic information is contained in the files CrFe.TDB, FeC.TDB, CrNi.TDB, CrC.TDB, FeNi.TDB and CNi.TDB. The merger is started by typing the name "merger.exe" at the operating system prompt.

3.1.
 The main menu



The main menu of the program "merger" is:

----------------------------------------------------------------------------

             MAIN menu                              Linux version

  Merging "ThermoCalc" TDB files               Last update: July 08th 1999

----------------------------------------------------------------------------

- No scriptfile present or used

- Expression check for functions       : On

- Delete unused functions from master  : On

- Delete unused functions from newfile : On

- Search functions one level deep only : Off

- Search parameters one level deep only: Off

- Sequence file: None

L. Loading master, newfile and defining result file

D. Database / Sequence file

O. Options for functions

M. Merging files

E. Exit

Enter your choice: /L/

After the dashed lines, the “merger” shows settings. All settings in which the word “On” or “Off” is present can be changed by selecting “O. Options for functions”. When the “merger” is used for the very first time, the settings are displayed which are the most probable. The meaning of these settings are explained in §3.2. “O. Options for functions”. Before merging all six files given at the beginning of this chapter, select "O. Options for functions" to define the settings of the "merger" (§3.2). Next select “D. Database / Sequence file (§3.3).

3.2.
Options for functions menu; the configuration file “merger.cfg”



When “O” is pressed in the main menu to select “O. Options for functions, the following menu is displayed.

-------------------------------------

 Menu: Options for functions checking

-------------------------------------

- Expression check for functions      : On

- Delete unused functions from MASTER : On

- Delete unused functions from NEWFILE: On

- One level check only for functions  : Off

- One level check only for parameters : Off

- Halt at phases with 1 lattice       : Off

C. Checking expressions when function names are different

M. Deleting unused functions in master only.

N. Deleting unused functions in newfile only.

F. One level check in functions : On/Off

P. One level check in parameters: On/Off

1. Halt at phases with 1 lattice: Yes/No

Q. Quit: back to previous menu.

Enter your choice:

The settings in this menu are explained below. Once changes have been made in this menu, the “merger” will prepare a file called “merger.cfg” in which all settings are written. When the user exits the “merger” and later executes the “merger” again, the settings are read. The “merger” therefore “remembers” the favourite settings of the user. For setting the options an example of merging two files is taken. The scheme is:



CrFe.TDB

+


FeC.TDB

(

Result1.TDB

+

FeC.SCR

[

(master)






(newfile)




Result file



+

Script file]

3.2.1. C. Checking expressions when function names are different



When this option is enabled, the “merger” will check if there are functions present in “master” and “newfile” which have the same value but different names.

Suppose that in the master (CrFe.TDB) a function is present:




GFEDIA


298.15


1000 + 10*T + GHSERFE;


6000.0  N !

And suppose that in newfile (FeC.TDB) a function is present:




GDIAFE


298.15


1000 + 10*T + GHSERFE;


6000.0  N !

It is clear that these two functions have the same value when GHSERFE has the same value in both files. Only the name is different. The “merger” will notice this when the option is enabled. If such an event is encountered, a menu will pop up in the merging process later. The “merger” will then ask which name is best suitable for this function (see e.g. §XX). If the option is not enabled, the “merger” will not check such an event. That has the only advantage that merging files will be faster. If the user is completely sure that this event will not occur, the option can be toggled off. 

When “C” is pressed in this menu, a short explanation of this option will appear with a question:

The process of merging two TDB files WITHOUT scriptfiles may take

much time because functions with different names are checked whether

or not they are identical. This check is called: "Expression check".

It is possible to switch this check on or off.

Check expressions is: On

Change this ? (y/n) 

By entering “y” or “n” it is possible to enable or disable this option. Enabling this option is recommended: put it to “On”.

3.2.2. M. Deleting unused functions from master only



This option is by default enabled (set to “On”). This means that functions appearing in the master file (CrFe.TDB) which are not used by any parameter in this file will not be considered. It will not be build into the result file.

Suppose that a function in CrFe.TDB (master) is defined as: 

GCRDUMMY

298.15


3000 + 60*T;

6000.0  N  !

When the option is enabled (put to “On”) and when this function is not called by any parameter, this function will not appear in the result file (Result1.TDB see §3.2.1). 

3.2.3. N. Deleting unused functions from newfile only



This option is by default enabled (set to “On”). This means that functions appearing in the Newfile file (FeC.TDB) which are not used by any parameter in this file will not be considered.

Suppose that a function in FeC.TDB (newfile) is defined: 

GFEDUMMY

298.15


3000 + 60*T;

6000.0  N  !

When the option is enabled (set to “On”) and when this function is not called by any parameter, this function will not appear in the result file (Result1.TDB see §3.2.1).

3.2.4. F. One level check in functions:  On/Off



This option can be enabled to speed up the merging process. Suppose a function in the master file CrFe.TDB is present like:




GFEBCC


298.15


1000 + 10*T + GHSERFE;


6000.0  N !

If the user is convinced that all called functions like GHSERFE are consistent in the master and newfile, it is possible to toggle this option to “Off”. In checking this function of master (CrFe.TDB) with functions of newfile (FeC.TDB), only the part 1000 + 10*T is considered. In newfile this is done in the same way. If in newfile (FeC.TDB) a function is present like:




GBCC


298.15


2000 + 20*T + GHSERFE;


6000.0  N !

only the part 2000 + 20*T is considered. 

Called functions (an extra level deeper) are not considered. It is recommended to disable this option (set to “Off”) when there is some doubt about the values of the functions. It is recommended to toggle the One level check to Off. When “F” is pressed in this menu it follows:

Functions can be checked just one level deep or they can be checked on');

all levels. Example: let a function be defined as:');

     G = +123.456 + 13.781*T + GHSERXX + GHSERYY');

In case of a one level check, the program does not consider GHSERXX

and GHSERYY and all the subfunctions which are called by GHSERXX and

GHSERYY. This option is present because it speeds up the merging process'

When one level checking is switched on, the expression check will be

switched on too because functions will be investigated one level deep.

Turning one level check off means that the complete function is

evaluated.

One level checking = Off

Turn it on ? (y/n)

The menu above also shows that the “expression check” (see §3.2.1) is toggled to “on”. The reason for this is to minimize the errors which can be possibly made. This check does not consume much extra time when the files are merged and it ensures a more consistent dataset in the result file even when the user is hasty.

3.2.5. P. One level check in parameters: On/Off



The same way of acting as in “F. One level check in functions: On/Off” applies here too.

This option can be enabled to speed up the merging process. Suppose a parameter in the master file CrFe.TDB is present like:




G(LIQUID,FE;0)


298.15


1000 + 10*T + GHSERFE;


6000.0  N !

If the user is convinced that all called functions like GHSERFE are consistent in the master and newfile, it is possible to toggle this option to “Off”. In checking this function of master (CrFe.TDB) with functions of newfile (FeC.TDB), only the part 1000 + 10*T is considered. In newfile this is done in the same way. If in newfile (FeC.TDB) a parameter is present like:




G(LIQUID,FE;0)


298.15


2000 + 20*T + GHSERFE;


6000.0  N !

only the part 2000 + 20*T is considered. 

It is recommended to disable this option (set to “Off”) when there is some doubt about the values of the parameters. By pressing “P” in the menu of §3.2, it follows:

Parameters can be checked just one level deep or they can be checked on

all levels. Example: let a parameter be defined as:');

     G = +123.456 + 13.781*T + GHSERXX + GHSERYY');

In case of a one level check, the program does not consider GHSERXX

and GHSERYY and all the subfunctions which are called by GHSERXX and

GHSERYY. This option is present because it speeds up the merging process'

When one level checking is switched on, the expression check will be

switched on too because functions will be investigated one level deep.

Turning one level check off means that the complete parameter is

evaluated.

One level checking = Off

Turn it on ? (y/n)

The menu above also shows that the “expression check” (see §3.2.1) is toggled to “on”. The reason for this is to minimize the errors which can be possibly made. This check does not consume much extra time when the files are merged and it ensures a more consistent dataset in the result file even when the user is hasty.

3.2.6. 1. Halt at phases with one lattice: Yes/No”



When new phases are encountered in the merging process, the “merger” halts at all phases which could have a different modelling. When a phase from newfile (FeC.TDB) is considered which has one lattice it halts. Example:

PHASE LIQUID:L  1  1.0  !

    CONSTITUENT LIQUID:L :C,FE :  !

Later in the merging process, the “merger” halts at a phase with one lattice to give the user the opportunity to build in a “vacancy” on a second lattice. When the option is toggled to “On”, the user has the opportunity to model “Liquid” as:

PHASE LIQUID:L  1  1.0  !

    CONSTITUENT LIQUID:L :C,FE : VA !

For the Liquid phase this is obviously not what a user wants to have.

Building in this option has been decided at the last “COST507” meeting at Vaals, 1995. At present this option is regarded obsolete. It is recommended to toggle this option to “No”.

3.2.7. Q. Quit: back to previous menu



This option is used to return to the main menu of the program. When changes were made in this menu, the “merger” will automatically remember them all even when the user exits the program. 

3.3. Database / Sequence file



Before the user starts to merge files to construct a database, it is important to define a so-called sequence file. This file keeps track on which files have been added to the master file. The user is not obliged to merge files (or to construct a database) with a sequence file. However, it is useful when a database is reconstructed using the “merger”. When after some time better assessments of some systems become available, it is easy to reconstruct the database (see §2.4).

A name for the sequence file can be defined by pressing:



D. Database / Sequence file

in the main menu of the program (see §3). A menu given below will pop up.

In the following each option is explained. When the “merger” is used the very first time, there is no sequence file and no database present. Merging files is set to secure which is the most safe method to merge files (see §2.3.1).

A database can be constructed by adding a newfile1.TDB to a master TDB file:

this results in resultfile1.TDB. Next a newfile2 can be added to resultfile1

giving resultfile2 etc. Each newfile is accompanied with a *.SCR file which

contains the changes necessary to merge the files. The construction of the

database may depend on the sequence in which the newfiles are added.

With a sequence file it is possible to keep track in which sequence the files were added to the database. Using this file it is in a later stage easy to reconstruct the database on the basis of the scriptfiles.

Sequence file: None

Database: None

Merging secure

M. Make a new sequence file (or deactivate).

L. Load a sequence file.

S. Show contents sequence file.

H. How to use scriptfile information.

C. Construct database using scriptfiles.

E. Exit.

Enter your choice:

3.3.1. M. Make a new sequence file (or deactivate).



When a new database is constructed, it is recommendable to select this option. This option defines a name for the sequence file. All names of the files which are merged to an initial master file will be stored in the sequence file. Pressing “M” in the menu given in §3.3 gives:

- Drive, path and Sequence filename (enter 0 to quit):

Behind (enter 0 to quit) enter the complete drive, path and name of the sequence file. For example in the DOS operating system (when the pascal version of the “merger” is used): c:\merger\steel.log. The drive and path gives the location of the sequence file (c:\merger\). In the LINUX version giving just the name steel.log of the sequence file will store it in the place where the program “merger” is located. The entry “steel.log“ is the name of the sequence file. The entry “0” returns the user to the previous menu.

After pressing <enter> or <return> to pass the entry to the computer, the “merger” asks for giving a comment:

Enter a comment:

Now some comment can be entered e.g.: part of a steel database

This makes it easier for the user to remember why this sequence file was constructed. After entering <enter> or <return> the “merger” displays the menu again (see below). The difference is that now the sequence file is defined. This is displayed behind the word “sequence file” in the menu. When the “merger” is used for the first time it would be sufficient to enter “E. Exit” to leave this menu.

A database can be constructed by adding a newfile1.TDB to a master TDB file:

this results in resultfile1.TDB. Next a newfile2 can be added to resultfile1

giving resultfile2 etc. Each newfile is accompanied with a *.SCR file which

contains the changes necessary to merge the files. The construction of the

database may depend on the sequence in which the newfiles are added.

With a sequence file it is possible to keep track in which sequence the files were added to the database. Using this file it is in a later stage easy to reconstruct the database on the basis of the scriptfiles.

Sequence file: c:\merger\steel.log

Database: None

Merging secure

M. Make a new sequence file (or deactivate).');

L. Load a sequence file.');

S. Show contents sequence file.');

H. How to use scriptfile information.');

C. Construct database using scriptfiles.');

E. Exit.');

Enter your choice:

3.3.2. L. Load a sequence file



Loading a sequence file is not so often done. It is possible that a user is working on more than one database and has suddenly the urge to extend one. When a user is working on only one database and becomes tired after merging many databases, he or she wants to exit the “merger” and continue next day. It is than not necessary to load the sequence file again, because the “merger” always remembers what a user did before (that information is stored in file “merger.cfg”). It is however harmless to load a sequence file again. When “L. Load a sequence file” is selected:

- Drive, path and sequence filename (enter 0 to quit):

Enter e.g.: c:\merger\steel.log or just the name steel.log when the sequence file is in the same place as where the program “merger” is located. After entering <enter> or <return> the “merger” begins to check a number of things. It checks:

1. if the entered sequence file is present.

2. if the contents of the sequence file are valid. It is e.g. possible that certain filenames given in the sequence file are not present. If only one or no filenames are present, the merger does not accept this as a reasonable sequence file.

3. if the scriptfiles which are accompanied with each filename given in the sequence file are present.

If the message appears:

Not a valid sequence file

than check if one of the three events above is applicable. Mostly this message appears when the user defined a sequence file, subsequently exits the “merger” and later starts to load a sequence file: it does not contain relevant information. Otherwise some files are missing.

3.3.3. S. Show contents of a sequence file



It is possible to show the contents of the sequence file on screen using this option. The sequence file is a normal text file, so it is also possible to edit it with a text editor. After pressing “S” in the menu given in §3.3:

Sequence file for "Merger"

Comment: Just a testfile

Start:

crfe.tdb

fec.tdb

crni.tdb

crc.tdb

feni.tdb

cni.tdb

It displays the files which are added to the file “CrFe.TDB”. Manual text editing of the sequence file is allowed as long as the user takes care that the saved file remains a true text file. When the user edits the sequence file, capital or small capital editing is both allowed since the “merger” internally converts the sequence file to capital character lines.

3.3.4. H. How to use scriptfile information



This problem has also been addressed to in §2.3.1. It is recommendable to merge files using “secure merging”. In that case the “merger” is much smarter and carries out extra checks on phase modelling, functions and parameters. When “H” is pressed in the menu given in §3.3, the following menu pops up:

It is possible to merge solely on the basis of scriptfile

information. This means that only data from newfile will be used

which is indicated in the scriptfile. This is a quick method to make

the result file. However data maybe lost in this case e.g:

AlSi.tdb+CFe.tdb+CCr.tdb => result.tdb+CFe.scr+CCr.scr

The case: AlSi.tdb+CFe.tdb+CCr.tdb+CFe.scr+CCr.scr =>result.tdb

will cause no problem but the case:

AlSi.tdb+CCr.tdb+CCr.scr => res.tdb will cause problems because

the scriptfile CCr.scr contains that only the element Cr has to be

merged into the file AlSi.tdb (C will be merged when CFe.scr is used)

Normally it is recommended to merge on a secure basis. This means

that the scriptfiles will be used but missing information will be

detected and restored from newfile. This requires some extra time.

Merging on secure basis ? (y/n) 

In this menu, an example of a particular problem is addressed (see §4.3). The selection in this menu is completely unimportant when files are merged and no scriptfiles are present (e.g. when a new database is constructed the very first time with the “merger”). It only becomes important when merging takes place using scriptfiles. This is the case when a database has been created and later better assessments become available for certain subsystems of that database. Answering “y” to the question is recommendable unless the user has “in depth faith” in the functions, parameters and phase modelling of the files to be merged.

3.3.5. C. Construct a database using scriptfiles



This option is selected when an existing database (prepared with “merger”) is reconstructed again when a better assessment of a part of the database becomes available. See §2.4 for more details. It is even possible to eliminate a name from the sequence file using a text editor. Remember that the new saved sequence file must be a valid text file. This corresponds to eliminating an assessment of a system (e.g. system Cr-Ni: the file is: CrNi.TDB). In the case that “secure” merging (see §2.3.1) is enabled, the database can be reconstructed. Pressing “C” in the menu given in §3.3 results in:

Database filename (enter 0 to quit): 

when the sequence file is valid: see §3.3.2.

3.3.6. E. Exit



When changes have been made in the menu displayed in §3.3, the “merger” will remember them and stores all changes in the file “merger.cfg”. This file is located in the same place as where the program “merger” is located. The file “merger.cfg” is a text file and can be changed with a text editor. In order to check if this file is a text file in the DOS operating system:



switch to the directory where “merger.cfg” is present.



enter: “type merger.cfg”



if the file looks like a normal text, the file is okay.

4. Making a database the very first time: loading files



When all operations in §3 have been carried out, it is possible to merge files. This is done by loading a master, newfile and defining a result file. The main menu of the program “merger” looks like:

----------------------------------------------------------------------------

             MAIN menu                              Linux version

  Merging "ThermoCalc" TDB files               Last update: July 08th 1999

----------------------------------------------------------------------------

- No scriptfile present or used

- Expression check for functions       : On

- Delete unused functions from master  : On

- Delete unused functions from newfile : On

- Search functions one level deep only : Off

- Search parameters one level deep only: Off

- Sequence file: C:\MERGER\STEEL.LOG

L. Loading master, newfile and defining result file

D. Database / Sequence file

O. Options for functions

M. Merging files

E. Exit

Enter your choice: /L/

The difference with the menu in §3.1 is that a sequence file has been defined. The interesting part, making a product database, can now begin. When a database is constructed the very first time with the “merger”, press “L” in the main menu. The following menu will pop up:

No scriptfile used

L. Loading masterfile and newfile and defining the result file.

M. Making new scriptfile or use scriptfile.

H. How to use scriptfile information.

E. Exit.

Enter your choice:

In this chapter, the options in this menu are considered.

4.1. L. Loading masterfile and newfile and defining the result file



This is the most important part of merging files together. A master file is loaded, the contents of newfile are added to the master file. The result of this action is stored in a file called result file. We follow the scheme as given in §3.2.



CrFe.TDB

+


FeC.TDB

(

Result1.TDB

+

FeC.SCR

[

(master)






(newfile)




Result file



+

Script file]

This means that the data of the system Fe-C contained in the file FeC.TDB are added to the data of the system Cr-Fe contained in the file CrFe.TDB. The lattter file is called the master file (or initial master). First type “L” in the menu displayed in §4. This results in:

Three filenames have to be entered. These are: the name of the "master" file,

the name of the file for which the data have to be merged into the 'master' file (=new file) and the name of the output file which contains the combined

data of the latter two files.

 A script file records the merging process. The name of the 'scriptfile is

based on the name of newfile: the extension is SCR.

A file "Newfile.WRN" records peculiarities in master and newfile.

Enter path and names e.g:  c:\merger\crfe.tdb

When the files are located in the same directory as where the Merger is

present, the names of the files are sufficient: e.g crfe.tdb

------------------------------------------------------------------------------

Master file (enter 0 to quit):

Add file    (enter 0 to quit):

Result file (enter 0 to quit):

It is possible to enter the full drive and path and filenames for the files, such as "c:\merger\crfe.tdb". When just the filename is entered like "CrFe.TDB", the "merger" assumes that the file is present in the place where the "merger" it is located. If the file extensions are ommited like "CrFe", the "merger" will by default take the extension ".TDB". Furthermore, the "merger" checks is the names of the master, newfile and result file are different. If the master or newfile do not exist, or when the names are equal, the "merger" displays messages until acceptable names are entered. By typing the "0" (zero) as a filename, it is possible to abort this menu. 

In the scheme given in §4.1, we take:

Master file (enter 0 to quit):CrFe.TDB

Add file    (enter 0 to quit):FeC.TDB

Result file (enter 0 to quit):Result1.TDB

4.2. M. Making new scriptfile or use scriptfile



By pressing "M" in the menu of §4, two events are possible. Normally the "M" is selected when the master, newfile and result file are defined (see §4.1). When this is not the case. "merger" will display:

No scriptfile present for newfile

In the example of §4.1, the files CrFe.TDB and FeC.TDB will be merged together the very first time. Pressing "M" in the menu will result in the same message above because the scriptile FeC.SCR has not been created yet. The latter file is only present after CrFe.TDB and FeC.TDB are merged.

Pressing "M" in the menu is only useful when FeC.SCR is present. This file can be edited by the user since it is a text file. Some changes can be made is necessary. In §2.3, an example is given of the script file FeC.SCR. The user may decide to eliminate the phase "FECN_CHI" such that it does not appear in the file "Result1.TDB". It is possible to eliminate the complete line "FECN_CHI" or it is possible to put a "$" character before it: $ FECN_CHI. Now it is possible to repeat the merging using the script:

1.
Load the files CrFe.TDB, FeC.TDB and define Result1.TDB as done in §4.1

2.
Select "M. Making new scriptfile or use scriptfile

Because the script file FeC.SCR is now present, a menu pops up:

Master file: CrFe.TDB

New file   : FeC.TDB

Result file: Result1.TDB

Script file detected: FeC.SCR

-------------------------------------------------------------------;

S. Merging master and newfile using Script file.

N. No script file used in merging process. (This overwrites

   the old script file with a new one !!!)

Enter your choice: S

When "N" is pressed, the "merger" will merge the files CrFe.TDB and FeC.TDB without using the information present in FeC.SCR. The file FeC.SCR will be erased and constructed again.

When "S" is pressed, the previous menu is show, like in §4. There is some difference however in the first two lines:

Scriptfile: FeC.SCR

Secure merging

L. Loading masterfile and newfile and defining the result file.

M. Making new scriptfile or use scriptfile.

H. How to use scriptfile information.

E. Exit.

Enter your choice: H

Using script files becomes important when a complete database has to be constructed (see §2.4 and §3.3.5)

4.3. H. How to use scriptfile information



This option has been explained in §2.3.1. By selecting this option a short explanation is displayed followed by a question. As remarked in §2.3.1 and §3.3.4, the safest way to merge files is by merging "secure". 

It is possible to merge solely on the basis of scriptfile

information. This means that only data from newfile will be used

which is indicated in the scriptfile. This is a quick method to make

the result file. However data maybe lost in this case e.g:

AlSi.tdb+CFe.tdb+CCr.tdb => result.tdb+CFe.scr+CCr.scr

The case: AlSi.tdb+CFe.tdb+CCr.tdb+CFe.scr+CCr.scr =>result.tdb

will cause no problem but the case:

AlSi.tdb+CCr.tdb+CCr.scr => res.tdb will cause problems because

the scriptfile CCr.scr contains that only the element Cr has to be

merged into the file AlSi.tdb (C will be merged when CFe.scr is used)

 Normally it is recommended to merge on a secure basis. This means

that the scriptfiles will be used but missing information will be

detected and restored from newfile. This requires some extra time.

Merging on secure basis ? (y/n)

In the example the script files were constructed according to a scheme:

AlSi.TDB



+

CFe.TDB

(

Result1.TDB

+


CFe.SCR












(1)

Result1.TDB

+

CCr.TDB

(

Result.TDB

+


CCr.SCR

It is possible to change script files if necessary (see §2.4) or to change the TDB files when better assessments become available (see §2.4 and §3.3.5). The reconstruction of the database proceeds according to the scheme:

AlSi.TDB



+


CFe.TDB

+

CFe.SCR

(

Result1.TDB












(2)

Result1.TDB

+


CCr.TDB

+

CCr.SCR

(

Result.TDB

Using "merging strict" means that only the contents of the script files will be considered in the construction of the file Result.TDB. This is a safe method in this case. The file Result.TDB can also be constructed with the scheme:

AlSi.TDB



+


CCr.TDB

+

CCr.SCR

(

Result1.TDB












(3)

Result1.TDB

+


CFe.TDB

+

CFe.SCR

(

Result.TDB

Because file Result.TDB was initially constructed with method (1), the script file CCr.SCR will not contain that element "C" has to be implemented (only Cr). Script file CFe.TDB contains the information that element "C" has to be added. This means that file Result.TDB is correct but file Result1.TDB may miss element C and will give problems when it is read by "ThermoCalc". Merging secure will prevent this event.

5. Making a database the very first time:  Merging files



When the master file, newfile are loaded and a result file is defined as given in chapter 4, the data in master and newfile can be merged. The following scheme is taken as an example:



CrFe.TDB

+


FeC.TDB

(

Result1.TDB

+

FeC.SCR

[

(master)






(newfile)




Result file



+

Script file]

The main menu of the program is:

----------------------------------------------------------------------------

             MAIN menu                              Linux version

  Merging "ThermoCalc" TDB files               Last update: July 08th 1999

----------------------------------------------------------------------------

- No scriptfile present or used

- Expression check for functions       : On

- Delete unused functions from master  : On

- Delete unused functions from newfile : On

- Search functions one level deep only : Off

- Search parameters one level deep only: Off

- Sequence file: C:\MERGER\STEEL.LOG

L. Loading master, newfile and defining result file

D. Database / Sequence file

O. Options for functions

M. Merging files

E. Exit

Enter your choice: /L/: M

By pressing "M", the data in FeC.TDB are merged to the data in CrFe.TDB. The program first checks if keywords like ELEMENT, SPECIE, FUNCTION, PARAMETER, CONSTITUENTS, TYPE_DEFINITION are abbreviated in the files to ELEM, SPEC, FUN, PAR, CONST, TYPE_DEF. The master and newfile are copied to files with extension name ".AAA". The original files CrFe.TDB (master) and FeC (newfile) are therefore never changed.

5.1. Menu: changing phase names or phase modelling

The output on screen becomes:

Searching/correcting abbreviations in: FeC.AAA

Searching/correcting abbreviations in: CrFe.AAA

Searching all phases in: CrFe.AAA

Searching all phases in: FeC.AAA

- A new phase : from newfile: CBCC

- Number of lattices NEWFILE: 2

- Sites NEWFILE:  1.0000  1.0000

Options:

R. Rename this phase (in newfile) with a phasename in master.

M. rename a certain phase in master with the given name.

S. Swap sublattices in MASTER and/or NEWFILE.

I. Interstitial sublattices in MASTER and/or NEWFILE.

C. Merge phase and continue.

Q. Quit merger and correct this phase.

Your choice: /C/:

5.1.1. Renaming phases



In the master file (CrFe.TDB) CBCC_A12 is modelled as:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_12: CR,FE : VA% : !

In newfile (FeC.TDB), the CBCC phase is modelled as:

TYPE_DEFINITION ' GES A_P_D CBCC MAGNETIC -3.0  2.800E-01 !

PHASE CBCC %'  2  1  1 !

CONSTITUENT CBCC: FE : C,VA% : !

Both models are the same, the difference being the names of the phases. It is possible to rename the phase in newfile (FeC.TDB) to CBCC_A12 by typing "R" in this menu. The "merger" will show a list of phases in the master file (CrFe.TDB):

List of phases in master; number of sublattices; site fractions

 1. LIQUID  1  1.0

 2. BCC_A2  2  1   3

 3. CBCC_A12  2  1  1

 4. CHI_A12   3 24  10  24

 5. CR3SI   2  3  1

 6. CRSI2   2  1  2

 7. CUB_A13 2  1  1

 8. FCC_A1  2  1  1

 9. HCP_A3  2  1  0.5

10. SIGMA   3  8  4  18

Enter a number of press return

3

Your choice is:

Rename CBCC (newfile) to CBCC_A12 (master)

Are you sure this is correct ? (y/n) y

After pressing "y" on the last line, the user is returned to the menu given in §5.1 again. Press "C" to merge the phase.

Another (theoretical) possibility could be to rename the phase CBCC_A12 in master (CrFe.TDB) to CBCC as in newfile (FeC.TDB) by typing "M" in the menu instead of "R". This results in:

List of phases in master; number of sublattices; site fractions

 1. LIQUID  1  1.0

 2. BCC_A2  2  1   3

 3. CBCC_A12  2  1  1

 4. CHI_A12   3 24  10  24

 5. CR3SI   2  3  1

 6. CRSI2   2  1  2

 7. CUB_A13 2  1  1

 8. FCC_A1  2  1  1

 9. HCP_A3  2  1  0.5

10. SIGMA   3  8  4  18

Enter a number of press return

3

Your choice is:

Rename CBCC_A12 (master) to CBCC (newfile)

Are you sure this is correct ? (y/n) y

After pressing "y" on the last line, the user is returned to the menu given in §5.1 again. In the menu press "C" to merge the phase.

5.1.2. Swap sublattices in master and/or newfile



Suppose that in newfile (FeC.TDB) the phase CBCC_A12 is present (in stead of CBCC in §5.1). The output would then be:

Searching/correcting abbreviations in: FeC.AAA

Searching/correcting abbreviations in: CrFe.AAA

Searching all phases in: CrFe.AAA

Searching all phases in: FeC.AAA

- A same phase found: from newfile: CBCC_A12

- Two or more sites are the same: it is possible to swap lattices

- This phase also appears in MASTER with number of lattices: 2

- Sites  MASTER:  1.0000  1.0000

- Number of lattices NEWFILE: 2

- Sites NEWFILE:  1.0000  1.0000

Options:

R. Rename this phase (in newfile) with a phasename in master.

M. rename a certain phase in master with the given name.

S. Swap sublattices in MASTER and/or NEWFILE.

I. Interstitial sublattices in MASTER and/or NEWFILE.

C. Merge phase and continue.

Q. Quit merger and correct this phase.

Your choice: /C/:

If the CBCC_A12 phase in master (CrFe.TDB) is modelled as:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_12: CR,FE : VA% : !

And in newfile (FeC.TDB) as:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_A12: FE : C,VA% : !

The phases may be merged directly by pressing "C" in the menu. The result file will contain:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_12: CR,FE : C,VA% : !

If however, the phase CBCC_A12 in newfile (FeC.TDB) would have been modelled as:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_A12: C,VA% : FE : !

it is necessary to swap the sublattices of either the master or the newfile. Suppose the lattice occupation of newfile (FeC.TDB) must be swapped to Fe : C,Va%:

Select "S" in the menu. Another menu pops up to determine if either CBCC_A12 of master or newfile has to be changed:

S. Swap sublattices in a phase of master.

N. Swap sublattices in the NEW phase of newfile

Your choice: N

Next the "merger" shows:

Selected phase of Newfile: CBCC_A12

Number of sublattices: 2

Sites:  1.00000  1.00000

CONSTITUENT CBCC_A12 : C,VA% : FE

Example of swapping: Given: lattices: 1  2  3  4

First lattice number  = 4

Second lattice number = 1

Resulting lattices    = 4  2  3  1

Repeat until satisfaction

Original lattice of phase CBCC_A12  2 lattices

Sites:  1.00000  1.00000

CONSTITUENT CBCC_A12: C,VA% : FE : !

In the example above it is shown how to swap sublattices when a phase with four sublattices is encountered. In order to get the elements on the fourth sublattice to the first sublattice (and the elements on the first sublattice to the fourth sublattice), enter "4" to the question "First lattice number = " and next enter "1" to the question "Second lattice number = ". In the CBCC_A12 case however, there are only 2 sublattices. The "merger" continues with:

We now have lattices:  1  2

First lattice number  (0 to break):  2

Second lattice number (0 to break):  1

Now we have entered the numbers "1" and "2" to the two questions. The "merger" continues with:

Resulting lattices:  2  1

to indicate that the contents on the first and second sublattice are swapped. Finally the "merger" asks:

Satisfied (0 to break) ? (y/n) y

By answering "y" for yes, the changes are made and the user is returned to the menu shown at the beginning of §5.1.2. The contents of the phase CBCC_A12 of newfile (FeC.TDB) can now be merged with the CBCC_A12 contents of master (CrFe.TDB) by pressing "C" in this menu.

Theoretically it is also possible to swap the lattice occupation from Cr,Fe : Va% to Va% : Cr,Fe. However metallic elements are put normally on the first sublattice like in the above. Swapping sublattices of a phase in master (CrFe.TDB) is completely analoguous as that for newfile (FeC.TDB). In this case all screen output will be:

Select "S" in the menu at the beginning of §5.1.2. Another menu pops up to determine if either CBCC_A12 of master or newfile has to be changed:

S. Swap sublattices in a phase of master.

N. Swap sublattices in the NEW phase of newfile

Your choice: S

Next the "merger" shows:

Selected phase of Master: CBCC_A12

Number of sublattices: 2

Sites:  1.00000  1.00000

CONSTITUENT CBCC_A12 : CR,FE : VA%

Example of swapping: Given: lattices: 1  2  3  4

First lattice number  = 4

Second lattice number = 1

Resulting lattices    = 4  2  3  1

Repeat until satisfaction

Original lattice of phase CBCC_A12  2 lattices

Sites:  1.00000  1.00000

CONSTITUENT CBCC_A12: CR,FE : VA : !

In the example above it is shown how to swap sublattices when a phase with four sublattices is encountered. In order to get the elements on the fourth sublattice to the first sublattice (and the elements on the first sublattice to the fourth sublattice), enter "4" to the question "First lattice number = " and next enter "1" to the question "Second lattice number = ". In the CBCC_A12 case however, there are only 2 sublattices. The "merger" continues with:

We now have lattices:  1  2

First lattice number  (0 to break):  2

Second lattice number (0 to break):  1

Now we have entered the numbers "1" and "2" to the two questions. The "merger" continues with:

Resulting lattices:  2  1

To indicate that the contents on the first and second sublattice are swapped. Finally "merger" asks:

Satisfied (0 to break) ? (y/n) y

In the result file the constituent line of CBCC_A12 is C,VA% : CR,FE.

5.1.3. Interstitial sublattices in master and/or newfile



The correct modelling of the CBCC_A12 in the master file (CrFe.TDB) is:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !







(1)

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_12: CR,FE : VA% : !

But suppose that we have a new assessment of the system Cr-Fe, in which the assessor modelled it as:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !







(2)

PHASE CBCC_A12 %'  1  1.0 !

CONSTITUENT CBCC_12: CR,FE : !

When the data of newfile (FeC.TDB) are merged, the problem is that in master the phase contains one lattice only and in newfile (FeC.TDB) there are two sublattices. The modelling of the CBCC_A12 phase in newfile (FeC.TDB) is:

TYPE_DEFINITION ' GES A_P_D CBCC_A12 MAGNETIC -3.0  2.800E-01 !







(3)

PHASE CBCC_A12 %'  2  1  1 !

CONSTITUENT CBCC_A12: FE : C,VA% : !

In order to merge, the modelling of the master (CrFe.TDB) has to be changed to from model (2) to model (1). 

Merging the two files gives the menu below. To change from model (2) to model (1) press “I” for “Interstitial sublattices in master and/or newfile in this menu. By pressing “I” a new menu pops up.

Merging CrFe.TDB and FeC.TDB when CBCC_A12 in CrFe.TDB is modelled with one lattice: CR,FE:

Searching/correcting abbreviations in: FeC.AAA

Searching/correcting abbreviations in: CrFe.AAA

Searching all phases in: CrFe.AAA

Searching all phases in: FeC.AAA

- A same phase found: from newfile: CBCC_A12

- This phase also appears in MASTER with number of lattices: 1

- Sites  MASTER:  1.0000

- Number of lattices NEWFILE: 2

- Sites NEWFILE:  1.0000  1.0000

Options:

R. Rename this phase (in newfile) with a phasename in master.

M. rename a certain phase in master with the given name.

S. Swap sublattices in MASTER and/or NEWFILE.

I. Interstitial sublattices in MASTER and/or NEWFILE.

C. Merge phase and continue.

Q. Quit merger and correct this phase.

Your choice: /C/:

After pressing “I” in the menu above:

Interstitial sublattice in a phase of master

Interstitial sublattice in the NEW phase of newfile

Your choice: y

After pressing “y” to answer the question “your choice” a list of the phases of the master file (CrFe.TDB) is given. 

List of phases in master; number of sublattices; site fractions

 1. LIQUID  1  1.0

 2. BCC_A2  2  1   3

 3. CBCC_A12  2  1  1

 4. CHI_A12   3 24  10  24

 5. CR3SI   2  3  1

 6. CRSI2   2  1  2

 7. CUB_A13 2  1  1

 8. FCC_A1  2  1  1

 9. HCP_A3  2  1  0.5

10. SIGMA   3  8  4  18

Enter a number of press return

3

By pressing “3” the CBCC_A12 phase can be changed. Next comes:

Selected phase from master: CBCC_A12

Number of sublattices: 1

Sites: 1.00000

CONSTITUENT CBCC_A12 : CR,FE : !

Original lattice of phase: CBCC_A12  1 lattices

Sites:  1.0000

CONSTITUENT CBCC_A12 : CR,FE : !

Convert to interstitial sublattice ? (y/n) y

By answering “y” to the last question the constituent line is internally converted to CR,FE : VA. The menu at the beginning of §5.1.3 comes back again and by pressing “C. Merge and continue” the contents of the CBCC_A12 of master (CrFe.TDB) and newfile (FeC.TDB) are merged.

5.1.4. Q. Quit merger and correct this phase



This option can be used to abort the merging process. The user is returned to the main menu of the program. This might happen in the case that one wants to merge the contents 

6. Menus when functions are compared

