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Installation and configuration
Minimum configuration required

Hardware
PC, 200MHz Pentium with 32MB RAM and 20MB free space on the hard disc;

CD-ROM drive;
800x600 screen, 256 colors.

Operating system
Windows 95/98/Me/NT4/2000/XP.

Installation on a single workstation

Insert the CD in your CD-ROM drive.

The installation program starts automatically. If not, double-click on "Setup.exe".
Follow the instructions displayed on screen.

After installation, you can drag the Optima shortcut icon onto the desktop to facilitate
starting the application.

Start the program by double-clicking on the icon.

e A message informs you that the software is protected by a key. To unlock it, contact
CTIF, which will provide you with the required unlocking code.

Network installation

OPTIMA is designed to be installed on several networked computers. The various machines
running OPTIMA are connected to the same database, which must be accessible from all of
the client workstations, so the best solution is to install it on the server.

Create a shared directory on the server, accessible to future users. For example
V:\BdOptima.

For each installation of OPTIMA on a workstation you must:

e When a database destination is selected, indicate the path on the server. In our
example V:\BdOptima.

e Click on the Start button of Windows, select Parameters, Configuration panel, BDE
administrator. A window like the one shown below is displayed. In the NET DIR
field, in place of C:\, specify the location of the database in the network. In our
example V:\BdOptima.
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Update from version 1.0

If you use version 1.0 of OPTIMA, you can recover the information from your old database to
use it with version 2.0. To do this, proceed as follows:

e As a precaution, make backup copies of the files from your OPTIMA 1.0 database
(c:\program files\ctif\optima\bd\*.*) on a disquette or other medium,;

e Exit from OPTIMA if it is in use;

e Uninstall version 1.0 (Configuration panel - Add/Delete programs) ;

e Install the new version, specifying an access path to the database that points to your
old database (c:\program files\ctif\optima\bd);

e Start the update utility (Start menu - Programs - Optima - Update data base).



Presentation

What is OPTIMA for?

OPTIMA software calculates a charge having the lowest possible cost for the preparation of a
given alloy. The chemical composition of the alloy, given in the form of a range, determines
the choice and tonnage of the raw materials necessary for the melting. The cost of this charge
will be minimized for a given stock of raw materials and returns and given melting losses.

OPTIMA lets you impose levels of use (min., max., between) for the raw materials, so you
can in particular favor the use of certain returns in the charge.

The system performs the calculations using two databases, one for the alloys and the other for
the raw materials, of which it manages the stocks.

In addition to the classical charge calculation, OPTIMA also calculates the correction of the
chemical analyses of the baths using the result found by spectrometry.

The chemical compositions found are recorded in a melting log that can be used for statistical
purposes

The charge optimization principle

OPTIMA uses the Simplex method to calculate the least expensive charge from which the
alloy can be made given the constraints introduced by the user. The latter can be of two kinds:

e The constraint of the weight of alloy to be made

Given the various melting losses (raw materials and various additions), Optima adjusts the
proportions of the ingredients so as to attain the weight the producer wants.

e Constraints on the alloy to be made

The alloy is made up of a number of chemical elements (up to a maximum of 15 in Optima),
for each of which the user specifies minimum and maximum contents.

For example, a cast iron having the chemical composition:

in % C Si S P Mn Cu
Min. 3.35 1.95 0.05 0.00 0.40 0.30
Max. 3.45 2.10 0.12 0.12 0.60 0.50

e Constraints on the proportions of materials in the charge

When the user chooses a target alloy, OPTIMA calls up the list of raw materials to be used to
make it. It is possible to impose levels of use on these materials.

For example, it may be desired that the charge should contain at least 30% chips, between 5
and 8% Cobalt, an no pure copper.




The corresponding constraints are :
Chips > 30 %
5% < Cobalt<8 %
Pure copper =0 %

¢ Allowance for melting losses

OPTIMA makes allowance for the melting losses that can affect some chemical elements
during melting. For this purpose, a yield is assigned to each chemical element of a raw
material or of an addition made at the time of charging (100% is the default).

Concurrently, correction yields (Rdt C) are used to allow for melting losses when ferro-alloys
are added to a liquid bath.

In the case of implicit chemical elements, such as iron in ferrous alloys, OPTIMA lets you
introduce a Yield on unmentioned elements Ry (Administration menu - Options).

The databases

The software includes two databases, used to manage the stock of raw materials, master
alloys, pure metals, and ferro-alloys and the grades of alloys prepared.

The raw materials of the stock are displayed in a table for their management.

For each material, there is a form in which the user specifies the price, the current stock, and
the contents of the chemical elements. The yield is used to allow for possible melting losses
on some ¢lements.

The management of the alloys is organized along the same lines, and it is very easy to add,
modify, or delete an alloy in the base.

All charge calculations that have been validated by the operator are recorded in the log. It is
therefore easy to retrieve the details of meltings performed on a certain date.

OPTIMA software provides the possibility of editing statistics on the consumption of the raw
materials over a given period.

The various calculations in OPTIMA

OPTIMA performs charge calculations and, from version 2, allows calculations of bath and
mixture corrections.

The charge calculation

In OPTIMA, the "charge calculation" is the calculation of the solid charge initially put into
the furnace.

The bath correction

The bath correction calculation, for its part, minimizes such ingredients as ferro-alloys, pure
metals, and master alloys to be added to a bath of known composition and tonnage to bring its
chemical analysis into the required intervals. The user must first enter a chemical composition
to be obtained after melting.

Remark : the spectrometric data can also be transferred directly to Optima if the format of the



computer file is suitable. See “File format” on page 16.

In this calculation option, the yields taken into account are the correction yields (Rdt C), not
the classical yields (Rdt).

Optima is designed to be installed on a melting platform, notably as a means of dealing with
repetitive corrections of baths of liquid alloys.

The mixture calculation

The mixture calculation is a response to preparation needs when use is made, for example, of
the "Tap and charge" charging mode in a low-frequency furnace or of a channel type casting
and holding furnace in which the producer mixes the heel and the ladle. In other cases, it may
be applied to a solid charge in a liquid bath to change the grade.

Examples of situations:

Bath of stored liquid alloy with analysis A + solid charge with analysis B = bath with analysis
C

Bath of stored alloy with analysis A + liquid with analysis B = Bath with analysis C

The mixture calculation gives you the weight of the ingredients or the analysis of the liquid
bath to be added to an "initial" bath to obtain a "final" bath.

The bath is supposed to have no impact on economic calculation, so Optima does not cost it.

Important remark : the final weight resulting from a mixture (heel + solid or liquids A+B)
determines in particular the final resolution of Optima. In effect, the proportions added to the
existing bath lead to reaching or failing to reach the desired chemical analysis as a result of
mixing.

For this reason, you should not hesitate to decrease or increase the desired final weight in
order to approach the limit threshold of the mixture satisfying your expectations.

For example, on a heel of 150kg, the calculation succeeds for 206kg of mixture but is
impossible at 205kg.

Networked use

This new version makes it possible to use OPTIMA on several computers sharing the same
database. Three user profiles are available; they allow access to different functions of the
software.

The highest level is the Administrator mode. The Administrator user has access to all of the
software and can modify the stock of materials and the alloys database, perform calculations
and validate them, store spectrometric analyses, etc. Also, only Administrator users can
configure the software.

The Operator user cannot modify the raw materials or the alloys of the data base, or configure
the software, but can perform calculations, validate them, and store spectrometric analyses.

Finally, the Read-only user is allowed only to consult the database and use the information in
the log (statistics, control charts, etc.), but cannot validate calculations or record spectrometric
analysis.




How to use OPTIMA

Starting the software

You can start OPTIMA in two ways:

e Click on the "Start" button of Windows, select the "Programs" menu, "Optima",
then click on "Optima".

e Double-click on the "Optima" icon you placed on the desktop when you installed the
software.

The following screen appears.

4/ DPTIMA o =] |
LCharge Caleul Management Administration Help
Allay Targeted analysis calculated
Melting lasses
— “rield
E Entered lonnage
Charge calculation | Spectio gmpm B
ozt
I .
Optimum charge | falidate
Raw material Entered kg |Enlered % |Dutput % |
|
Database j&r !
management D, B :
BRaw maternals Alloys Meltings

Adding raw materials to the database
To enrich your database, click on the "Raw materials" button at the bottom left.

The following dialogue box is displayed. At this stage, you can enter information concerning
the materials.
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A material is characterized by its name, its price, the quantity in stock, and its chemical
composition.

For example, to enter the data concerning a cast iron, click on the "Create" button and fill the
entry fields as follows. When you enter a new chemical element, its content and yield are
initialized to 0 and 100% respectively, so you have no need to enter the yield for an element
that exhibits no melting loss.

Warning: for OPTIMA to be able to use the material in the calculations, make sure that you
have not specified chemical elements that are not desired in the alloys to be made.
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Important : indicate in the gid only the chemical elements necessan for
the calculation [not residues),

You can also edit or delete a chemical element in the analysis form by selecting the line, then
clicking on the "Edit..." or "Delete" button.

Click on the "OK" button to record the new material in the database.

Similarly, you can modify the information concerning materials already recorded, for
example, to update the prices. To do this, select the material concerned in the left-hand list,
then click on "Modify". Enter the desired fields and click on "OK" to validate.

To print the status of your stock, click on the "Print" button.

Entering and defining the alloys to be prepared

The alloys to be prepared, just like the stock of materials, are kept in a database, so there is no
need to re-enter the minimum and maximum contents of the elements of your metal and the
list of ingredients for each charge calculation.

An alloy is defined by:
e its name;
e its analysis and its ingredients* for the charges and the mixture;
e its analysis and its ingredients* for bath corrections.

*Note that ingredients - raw materials and ferro-alloys or master alloys - are selected in
advance for each alloy to be prepared. This restricts the calculation with respect to the
possible ingredients to constitute the charge or bath correction.

Example: for a bath correction, you want to do the calculation with SiC, not FeSi and

graphite.

10



To make entries in the alloys database, click on the "Alloys" button at the bottom of the main
screen.
The commands are identical to those for management of the stock.

Given the risks of dispersion in chemical analysis, especially when used metals are recycled,
often in batches that are heterogeneous mixtures, and of drift of the weighing instrument,
Optima proposes two target chemical analyses, one use to calculate the charge, the other
to reach exactly the chemical analysis required in the castings to be produced after the
melting of the solids.

This operation therefore lets you define a first target analysis in which the elements may
limited by the default values or a broader interval allowed. In addition to the control chart,
OPTIMA calculates the mean, span, standard deviation, and capability for the period
indicated and displays them at the bottom of the window.

The example below illustrates the operation proposed by Optima:

Definition of SiMo cast iron for the charge and mixture calculations

—iBi ]
Ok
blame S
x Cancel

Charge | Correction |

Indicate in thiz page the targeted analyziz and the
materials being able to participate in the elaboration of the
alloy when calculating a charge or a misture.

M odify the raw materials lizt |

[Earstrattits,. | Suppress the constraints |
Analssis (351 min s - -
F aterials | Constraints |
c 315 3.40 Forte nevve
I Edt.. | 5i 200|320 acier E1C
ierE 8
5 000 om o

recarburantB

ﬂ Delete | =] 0.00 0.os Ferro-silicium

Femo-molybdéne
Mn 0.oo 0.23 Forte origine 1 po... =10.0

Mo 035 0.45 Graphite

Ni 000 005 coke de pétiole
O 000|008

Cu 000 008
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Definition of SiMo cast iron for the bath correction calculations

A Alloy

Marme

Charge Cormection |

Indicate in thiz page the targeted analyziz and the

alloy when calculating a bath comrection.

materials being able to participate in the elaboration of the

Analysis (%1 min rEx

I Edt.. |
ﬂ Delete |

_ 230 335

Si 3.85 3.95
3 0.0o 0m
P 0.0o 0.0g

tn 0.0o 0.2s
o 0.48 052

Hi 0.0o 0058
Cr 0.00 0.08
Cu 0.00 0.0og

ta 0.04 0.08

=10l
o 0K

x Cancel

M odify the raw materials lizt |

[Earstrattits,. | Suppress the comstialts |

F aterials | Constraints |

Forte newve
Fermo-chrome
Fermo-gilicium
Ferra-phozphaore
Fero-molybdéne
Fonte Hématite
Fonte arigine 1 po...
FesSikigh, 20%

coke de petrole

Starting a charge calculation

From the main screen, click on the "Charge calculation” button

appears.

4/ Charge calculation

Targeted alloy | R aw material: I

Targeted tonnace I kg

Targeted alloy

Calculate.. |

@ Calculation in process...

Targeted analysis Bates (%)
mini

Edit... |

J @ Calculation finished

@ Calculation impossible

ol x|
Eesults

Melting losses

Yield X Cancel |

Entered tonnage
Output tonnage
Cost % Brirt..

— Calculated analysis (%) Optimal distribution of the charge

Faw material Entered kg |Entered

Output % |

Enter the weight of the charge in the "Target tonnage" field.

. The following screen
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Select the alloy you want to make.

If desired, modify the ranges of its composition by double-clicking on the chemical element
concerned. This modification is then strictly limited to the current calculation.

If you want to impose constraints on the proportions of some materials in the charge, double-
click on the raw material to which you want to add a constraint.

Rate of acier E1C x|
= Lower than
¢ Equalta |1|:| %
* Higher than
= Banging between I % and I 4
" Equal I u I [~ | .. I
™ Mo constraint
Ok, I Cancel |

In the dialogue box above, specify the type of constraint and the threshold. In this example,
the presence of more than 10% E1C steel in the charge is imposed.

Click on the "Calculate" button.

The computer displays the result of the optimization:
e Composition of the alloy obtained;
e Charge composition in kg and %;
e Cost.

Recording the charge to start a melting
When the calculation has been performed, click on "OK" to return to the main screen.

If you want OPTIMA to take account of the calculation and update the stocks of materials,
click on the "Validate" button. Warning: this validation removes the materials used from
stock, modifying the materials database.

OPTIMA studies the status of the stocks to make sure that the quantities of materials chosen

by the calculation are in fact available. If this is not the case, a window like the one shown
below is displayed to alert you.
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Materials in insufficient qua x|

&5 Frint.... |

Attention

The following materials are in insufficient
quantities to realize the charge

Stock in kg
td aterials | cument nessecarny |~
Fante neuve 100 204.0
acier E1C oo 748.8

Da you want to beain again the calculation by taking inta
account constraints of stock?

o Ves & No

OPTIMA displays those materials of which the quantities are insufficient and proposes
repeating the calculation with the constraints on the relevant materials fixed automatically.
If you click on "Yes", the calculation screen reappears.

& Charge calculation -0l x|
Targeted alloy  Raw materials I Results
Ok,
Wadify the: raw materials list | Calculate Alloy v
| | Melting losses 01742 %
LConstraint. .. Suppress the conzstraints .
&% Calculation in process... Tield 1.0017 XK Cancel
Materials | Constraints [ 3 Calculation firished Entered tonnage 100.2 kg
Fante neuye 12 @ Caculstion - COutput tonnage  100.0 kg
acier E1C alculation impossible .
Vigille fonte YF1 Cast 185.14 $4 & Frirt...
acielE 8
recarburantt Calculated anakysis (32) Cptimal distribution of the charge
Fera-chrome
Ferra-zilicium C R aw material Entered kg |Entered X |Dutput # |
Ferro-manganése .
Ferra-phosphare Si 1.95 EE_ E.0 5,93 .00
Ferro-malpbdéne S 0.0a Vieille fonte WF1 9.2 917 919
Fero-zoufre .
Cuivre P 0.06 acielEd .0 7a.a8 79.02
tr 0.40 recarburantB 3.2 3.21 3.22
o 0.05 Ferma-gilicium 25 2.50 2.51
Mi 0.0a Fero-manganésze 0.2 07 017
Cr 0.05 Fero-soufre 0.1 0.a7 0.07
Cu 010
Autres [33.94
Tatal 1002 100.00 10017

Click on "Calculate", then "OK".
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- | Output tonnage 10006 kg &

| Cost 18288 £4 =

. Mn

‘- B validate I Mo

i

1 |Entered°/o Output % | T

11.36 11.37 oo
g2.90 8294

Click on "Validate".

If the stocks are sufficient, your calculation is recorded in the log; otherwise, restart the
calculation by clicking on "Yes".

Starting a bath correction calculation

To make a correction, you must first have validated a charge calculation with a melting
number.

From the main screen, click on the "Spectro" button. The following screen appears.

|
- )
Spectro for Bath correction
© Mixture
Cancel |
Melting | |
Targeted alloy I j
Bath analysis (%] Targeted analysis (%)

(e, |

Check the "Bath correction" option.
Select the melting concerned.
Enter the bath composition determined by the spectrometric analysis or click on "Charge..."

to import the analysis from a file from the spectrometer.
The file must be a "text" file structured as follows:
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File format
[melting numberl |
Elt1=x1

Elt2=x2

Elt3=x3

[melting number2]
Eltl1=x1

Elt2=x2

The contents of the chemical elements must be expressed in %.

Click on "OK" to validate.

If the measured chemical composition does not match the target analysis, OPTIMA proposes
a bath correction calculation.

As for a classical charge calculation, click on "Calculate".

If the results suit you, click on "OK" to return to the screen main. You can then "Validate"
the correction to update the stocks and record the operation in the log.

Quality assurance and metallurgical imperative

We felt that the correction of chemical analyses required the same validation as the removal
of materials from stock, in order both to constitute statistics on the actual chemical analyses
that led up to the pouring of the castings and to constitute a check of the actual values by the
operator before pouring. For the bath correction, Optima becomes a tool for the checking and
release of the prepared baths.

Several bath corrections can be performed in a single melting.

Starting a mixture calculation

To perform a mixture calculation, proceed as for the bath correction, by clicking on the
"Spectro" button on the main screen.

Select the "Mixture" option, then the melting concerned.
Enter the analysis measured by the spectrometer (or imported from a file).
Click on "OK" to validate.

The calculation window is displayed and prompts you to enter the total target tonnage to
result from the mixing.

Click on "Calculate" to start the optimization calculation.
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If the results suit you, click on "OK" to return to the main screen. You can then "Validate"
the mixture to update the stocks and record the operation in the log.

Meltings log

When a charge calculation is validated, OPTIMA asks you for a number and a melting date
that will be recorded in the log with the details of the charge, of the alloy, of the cost, and of
any constraints.

This part is very important, since the quality department can used it to ensure the traceability
of the alloys cast. Optima can store up to 1000 meltings. Beyond the oldest data are lost. It is
recommended to save regularly the data base on a diskette or any other storage medium.

o]
& Print |

! ; / 2 |Fonte alliée Cr 1.0036 i

|_|FtCrenng0zo 20/06/2002  Fonte alliée Cr 1004 1001 10036 169763 _

|Fav? 12/06/2002  Fonte alliée HCr 1013 1000 10131 372061 S |

| |FtCri806020M | 12/06/2002  Fonte alliée Cr 1003 1000 1.0038 1720045

| |FtCriB06020M | 12/06/2002 Fonte alliée Cr 1004 1000 1.0036 169215 Control chart |

| |FtCr1s06020M | 12/06/2002  Fonte allige Cr 1003 1000 1.0038 172352 —

| |FtCr1406020M | 12/06/2002  Fonte allige Cr 1004 1000 1.0036 169216 Caleulate yields |

| |FICr1306020M | 12/06/2002  Fonte allige Cr 1003 1000 1.0038 180500

| |FtCri206020M | 12/06/2002  Fonte allige Cr 1007 1000 1.0067  1GGE.02

| [FICr1106020M | 12/06/2002 Fonte allige Cr 1005 1000 1.0054  1604.54

G 07/06/2002  Fonte SiMo 1001 1000 10014 57234

| |FNiRe0706020M | 07/06/2002  Fonte Nirésist 1000 1000 1.0004 239529

| |FSiMo0706020M | 07/06/2002  Fonte SiMo 1001 1000 10014 57234

| |FGS30706020M | 07/06/2002 Fonte GS 5007 1000 1000 1.0008 180,66

| |[FGS20706020M | 07/06/2002 Fonte GS 700-2 1000 1000 1.0004 20798

| |FGS10706020M | 07/06/2002 Fonte GS 400-15 1001 1000 1.0008 196,90

| |[FGS0706020M | 07/06/2002  Fonte GS 400-15 1001 1000 10013 21399

| |FGLaNG06020M | 13/06/2002  Fonte GL2 allige 1501 1500  1.0008 197 29

| |FGLaDG0E0ZOM | 11/06/2002  Fonte GL2 alliée 1351 1350  1.0008 197 29

| |FGLaD706020M | 08/06/2002  Fonte GLZ alliée 1501 1500 1.0008 19729

The log can be consulted at any time by clicking on the "Meltings" button of the main screen.
This means that you can consult the details of meltings on a given date by double-clicking on
the relevant line in the list.

Consumptions

To learn the consumption of each raw material during a given period, click on the
"Consumptions" button. If you want to perform the calculation on all meltings, do not enter
the date fields. Click on "Calculate" to display the results in table or graph form.
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Control charts

The "Control chart" function lets you track, in graphic form, the evolution of the content of a
chemical element in an alloy over a given period.

-lo/x]
Allo Element between and

| Fonte alliée Cr =l wi =] I|7‘I2£DE£D2 =

Graph of Nickel of alloy Fonte alliée Cr between 1270602 and 12/06/02

/602 =] & Piint Il Clase

017

016

015

Spectro (%)
o
=

013
012
011

0.1

nogh

ona & : :
o (] =
=+ = ul
| &verage = 0157 | &rea= 0100 | Standard deviation = 0.039 | Capabilty = 0.432 7
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To use this option, you must have entered or transferred actual chemical analyses
(spectrometry).

In addition to the control chart, OPTIMA calculates the mean, spans, standard deviations,
capabilities and Cpk for the period indicated and displays them at the bottom of the window.

Note: Cpk is given as an indication provided the law is "normal" and that the number of
samples is sufficient.

Calculation of yields

The "Calculation of yields" function studies the various charges recorded in the log in the
specified period to deduce yields for each chemical element contained in the master alloys,
ferro-alloys, or pure metals.

They appear in a tree as shown below.

A Calculation of yields - |EI|5|

The arborezcence below prezents the
returnz which were able to be calculated Cloge |
from the information of the meltings.

B ath conection I

=+ Raw materials
EI,@ Femo-chrome suraffing
B Cr
- Database yield [%)]
- Calculated yield [%)
= Recommended yield [%]
v BE.00F

¥

Update the database with the Update | |
recommended yields 7 P

The "Database" yields are the current values specified in the raw materials database.

The "Calculated" yields indicate, for a given material and alloy, the experimental values
deduced from analysis of the charges in the log.

The recommended values are the means of the calculated values.
You can if desired modify the recommended values by clicking on them.

Click on the "Update" button to update the raw materials database with the selected yield
values (preceded by the + sign).
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To avoid updating certain yields, unselect them by double-clicking on them. OPTIMA uses
the @ sign to indicate yields that will not be updated.

Administration

The "Administration" menu lets you parameterize various aspects of the software.
In the case of network use, only "Administrator" users have access to the parameterizing.

Users

In the users window, you indicate who is authorized to use OPTIMA, and under what
conditions.

To add a new user:

Click on the last line of the table.

Press the "down arrow" key to create a new line.

Enter the name and the password.

Click twice in the "Status" box to display the list as shown below.

D x|
M arne IF'asswu:urd IStatus I ;I
| JULIEM titi Adrminiztrator
| |DA_SILYA 233 Read-only
|_|LARCHER zep Adrinistrator
| Read-only
| %] nourveau tata ~
Sdmstrator
Operator
Read-only
=
Administrator ; complete access
Operataor : calculation and validation
] (] I Cancel
Read-only : read only

e Select the desired mode, then validate.

The passwords are optional. In the example above, a line without a name and without a
password allows anyone to use OPTIMA in consultation only (Read-only mode).

To delete a user, click on the line concerned, then press the "Ctrl" + "Del" keys.

Families

It is possible to classify the raw materials by family and so facilitate management of the stock.
You can for example organize your stock into three families: ferrous, light, and copper.

To do this, before entering data in your raw materials database, select "Families" in the

"Administration" menu.
Fill the table as shown below.
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Materials families |

B Feneux -

Légers
Cuivreus
FerraLe cubilat

The entry principle is the same as for entry in the table of users.

Subsequently, when you create a material, you will select the family to which it belongs.

Options

The "Options" window concerns the general settings of the software.

You can increase or decrease the number of decimal places in the analyses and tonnages
displayed in the various screens, de-activate management of stocks, etc.

In the case of implicit chemical elements, such as iron in ferrous alloys, OPTIMA lets you
enter a default Yield on elements not mentioned Rjequal to 100%.
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Example of application
You want to perform a melting to produce 1000kg of CN2512 alloy without using SiMn.

In the main screen, click on the "Charge calculation" button.

The calculation window appears.

In the "Target tonnage" field, enter 1000kg.

Choose the "CN2512" alloy in the pull-down list of target alloys.

OPTIMA searches the alloys database for the composition of the metal and displays it as
follows. You can modify the ranges by double-clicking on the line of the element to be
modified or by selecting the line, then clicking on the "Edit..." button.

Targeted tannage |1 000 kg
Targeted alloy
:
Targeted analysis Bates (3]
mint max
Ed... | =
Si 1.15 1.25
] 075 085
Mi 1200 12.20
Cr 24.80 25.20
Mo 0o E8.00
W 0o 0.0s
W 0o 005
Mb 0o 005
Co 0o 005

e Select the "Raw materials" tab to view the list of raw materials likely to be included in the
charge. Double-click on the line where SiMn appears to impose a level of 0%.
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M aterials | Cohstraints

Fe4BCMi3E-15
E=BCINITE-8

G 480256
GHECMik a18-8
G300 7
FEZ30 zérie 1
25MnMoS
GE230 zérie 2
Rives

Fonte

Sitdn =00
Fetdn affing
Fetdn Carburé
Fesiz0

Felr Carbure
Felr & 0,02%C
FeCr & 0,06%C
FeCr 4 0.03%C
Feto

Feva

FeMb

Fetwd

Mickel

Caobalt

bl ikl Etal
Sitdatal

Click on the "Calculate" button. The results of the charge calculation are displayed.

Click on the "OK" button.

To record the melting in the log, click on the "Validate' button.

OPTIMA warns you that the stock of GX45CRNi25-6 is 100kg and that the charge

requires 594kg of it.

Click on "Yes" to repeat the calculation with allowance for this stock constraint.

e The calculation screen reappears and you can see that OPTIMA has itself fixed
GX45CRNi25-6 < 16.7%.

e Click again on "Calculate", "OK", then "Validate".

e The software now reports that the new calculation requires 95kg of GX30Cr7 but the stock
is only 80kg.

e Repeat the calculation by clicking on "Yes", "Calculate", "OK", and "Validate".

¢ Since this third calculation is compatible with the stock, OPTIMA asks you for a melting

number in order to record all data in the log and update the quantities in the database.

Melting x|

helting numkber If2835|

Date |2El£1 2402 =l |1 457

Do you want to save this charge ?

In this case. stocks will update
automatically.

o Yes © Ho

When you click on "Yes", details of the charge are displayed.
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7

Meltings management

between I 120/12/02

Melings Details |

=0l x|

2836 -

2012402 14:57:00
CN2512

Cost [$4t]

10000 1.0000

&5 Print

Charge compasition

Analysis [%] I Canstraints |

Material | Tonnage kgl | %in [ zou | Costigs) [2] [E | Mini | Mani [Calculated Obtained] <
Felr & 0,06%C 2201 2200) 2201 1020000 C 042 047 047
Felr Carburé 326 326 326 1000000 Si 115 125 115
Fehn Carburé 30 030 030 327000 Mn 075 085 075
FeSiz0 g4 084 084 ZIO000 i 1z00  1zz0 1200
Y3007 4910 4303 4309 153000 O 2480 2520 2480
GXASCIMi35-15 2449 2443 2443 3895000 Mo 000 BEO0 000
W 0ol 0os 000
= |v 0o0 005 000 |
M 000 005 000
Ca 0oo 0os 000
-
Total | 1000.0 | 100.00] 100.00

Conzumptions

Contral chart

Calculate vields

You have just made a spectrometric measurement of your bath.
e C(lick on the "Spectro" button of the main screen.
e Select "Bath correction", then melting "f2836".

e Enter the analysis.

Validate by "OK".

x|
Spectro f &+ Bath chi
ectro for ath correction
 Mixture
Cancel |
Melting |2836 |
Targeted allo ICN2512 =l
Bath analysis (%41  Targeted analysis (%)
Load. [ 04 3
i 1 Si 115 1.25
(T3] 0.76 Mn 0.75 0.85
Mi 122 Mi 12.00 1220
Cr 249 Cr 24.80 2520
Mo 0 Mo 0.0o EE8.00
i 0 i 0.0o 0.05
W 0 W 0.0o 0.05
Mb 0 MNb 0.0o 0.05
Co o Cao 0.0o 0.05

When the calculation screen is displayed, click on "Calculate", then "OK".
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You return to the main screen.
Click on "Validate", then confirm by "Yes" to record the correction in the log.

The log opens on the details of the bath correction of melting "f2836".

2 Meltings management

Meltingz Dretailz |

[ kain | koouwt | wied [ Costizt) [= & Prin
12636 < * || |charge 10000 10000 10000  12319.85
3 Carrection 1007.7| 10077 ;
2012402 15:01:00 Consumptions
CN2512 —
n Control chart
Charge composition Bnalysis (%] | Bath | o enar
Material | Tonnage kgl | Zin [ %out | Costig) =] [EX | Mini | Masi [Caloulated Obtained] =
Biath 10000 93923 9923 0.00 = 042 047 042 Calculate pields
Felr Carbuié 1.3 013 013 1000000 Si 115 125 115
Fante 39 039 039 167000 Mn 075 085 085
Siétal 06 005 006 1250000 i 1200 12200 1211
Sibin 1.9 013 019 435000 O 2480 2520 2480
Ma 000 GO0 0.0
W 000 005 000
= |v 000 005 000
Nb 000 005 000
Co 000 005 000

Total | 1007.7]100.00/100.00

If a new spectrometric analysis reaches you.

e Return to the main screen and start the "Spectro" function of OPTIMA.
e As before, enter the analysis, then validate.

In practice, a melting may include a charge and several successive corrections.




Tips for use
To use OPTIMA effectively, comply with the following principles:

Only raw materials that contain no elements other than those defined in the target alloy are
included in the calculation.

Recommended proceeding
The steps in the work should be organized in the following order:

- constitute your inventory of raw materials,

- create the database of alloys to be prepared by selecting the materials and possible
or acceptable additions,

- mention your constraints,

- etc..

Avoid entering overly broad ranges for residual chemical elements, since there would then be
a risk of unexpected contamination. In the case of the major elements, on the other hand, if
the ranges are made too narrow, the calculation may not conclude.

If, in your analyses, you do not specify the content of the predominant element (e.g. iron in a
ferrous alloy), and if the element has melting losses, indicate the yield value in the "Options -
Yield on elements not mentioned" menu. The default value is 100%.

The software does not take the state of stocks into account in the calculation. It is only when
the user decides to validate it that OPTIMA checks if the theoretical charge can in fact be
made. If not, OPTIMA proposes constraints to be entered on the raw materials.

The correction and validation by Optima of the chemical analyses are necessarily subsequent
to the validation of a charge. In this way, each entry or transfer of a chemical analysis result is
tied to a melting number.

For a melting platform that works with a single charge but prepares several grades, each alloy
bath for which there is a check of the chemical analysis must be preceded by a validation of
the calculation of a charge. This operation does not interfere with the work of operating
furnaces on a melting platform, since calculation times in Optima are short (a few seconds).
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Possible problems
The charge calculation in Optima failed; how can this be remedied?

In this case, where the indicated analysis cannot be reached, you must proceed by trial and
error.

e Modify the tolerance on a chemical element for which you can be less demanding.

e The materials selected for the calculation do not provide enough possibilities of
adjustment of the many parameters of the chemical analysis. Add more materials.

e Some constraints on proportions that you have selected are incompatible and the
calculation fails to converge. Remove a constraint or broaden its threshold.

e Residual elements are bounded by very low maxima but the raw materials contain
more of them. Modify your maxima on the residuals.
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