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1. Installation Guide

1. Remove all package and place Thermostep (iloviolg TS) at a stabil, plane, dry and clean
place. Please note that TS is not placed at stismgovements to avoid unstable conditions at
weighing.

2. Position the computer and the monitor withircreaf TS.

3. Connect the TS and the computer with the pravichbles. The cable on the right side of TS
is connected to the balance and should be conyutittthe serial interface COM2. The cable on
the left side of TS is connected with the controdad should be conjunct with serial interface
COML1. These communication ports are preset, ofseoiliris possible to chose other one, but for
this option please remind to change settings asdftevare (FormAccounts Managmeht

4. Connect the gaslines (compressed air, Nitrogeqygen) with the provided tubes at the
backside of TS.

5. Attach the external fan with the provided tubé¢ha exit air connection and attach the power
cord of the fan with the power outlet of the TS.

6. Please pay attention that the main switch isstedgl at zero and attach main power supply.

7. Switch TS to position 1 and start software T@¥ter login TS starts an initialisation test
automatically. If everything is connected corregrie€n indicators at forr8tatu$ the cover will

be opened automatically after finishing the inigation. Please note that no objects are placed at
the cover!

8. Remove package and filling of the internal spaicd place balance pedestal at the intended
device at hte lower heating element. Please natethle pedestal is postitoned nearly central and
horizontally. If there is a strong displacementbaéance has to be adjusted. (see below)

9. Insert provided crucible caroussel (lower veatshe device and repeat this with lid caroussel
when indicated.

10. Insert a crucible over the balance pedestahéak motor position. Crucible should be placed
nearly central and horziontal after lowering crieibaroussel (fornControlle). If crucible is
orientated to the boundary of the pedestal thdelon of the motor has to be checked (form
Motor).

11. TS is now ready for starting an analysis. léorimation to start an analysis please read the
step by step guide (Chapter 2).
If there are some problems at the installation $fplease read the troubleshooting.



Troubleshooting

Attention! Before you start to work inside the TS pease switch at position
zero and disconnect main power supply!

1. Communication with Controller/Balance is distenb

A disturbance of communication is indicated by @ ireicator at fornStatus Please note if red
indicator shows a disturbance with balance andiatroller!

- Check if cable connection at the computer isexrr
- Check settings of the communication ports. SlowrdTGA software and start it new. After

Manage

entering your login codes prd__ andAccounts Managmens displayed. Here you
can check communication settings, which should espond to computer settings. Usually
COML1 for controller and COM2 for balance is preset.

- Check cable connection at the interior of TS.

Controller: Open the lower side panel at the left side ofdeeice. After disconnecting ground
cable remove the panel and release the screw dfitb@t board near the front site of TS, to
hinge it down. This should be done carefully notiémage the cable connections at the backside
of the circuit board. Check if the cable is conedctorrect at plug and screwed tightly.
Afterwards replace everything to initial state.

Balance Open the lower side panel at the right side efdkvice. After disconnecting ground
cable remove the panel and check if cable is cdedemorrect at the backside of the balance and
screwed tightly. Afterwards replace everythingrtiial state.

2. Cover will not be opened automatically aftetiatisation test!

Check if compressed air line is connected correc¢hé TS and if the pressure (circa 4 bar) is
sufficent.

3. Pedestal of the balance is not positioned demtitaorizontal at the lower heating element!

Open the lower side panel at the left side of #nak. After disconnecting ground cable remove
the panel and release the screw of the circuitcbaaar the front side of TS, to hinge it down.

This should be done carefully not to damage théecatnnections at the backside of the circuit
board. Adjust now the balance (you should be ablsee the display of balance now) at the
adjustable feet. Please note that the adjustmethieopedestal is pivotal and not the adjustment
of the balance! After positioning the pedastal heeentral and horizontal replace everything to

the initial state.



2. Step-by-Step Guide

This step-by-step guide should help you for stgrimew analysis. For further information
please have a look at the directory.

Please remark that it is advised to leave TS intjposlinstead of O between two analysis to
keep the balance stable. Position 0 should be chad®n TS should not be used for longer time.
Before you start to work again, switch TS on astdave an hour before you start new analysis
for stabilization of balance.

1.) Connect main power and gases (Compressed»xige, Nitrogen) and turn on the main
power switch to position 2.

Remark: The only difference between position 1 position 2 is that on position 2 the power to
the furnace (heaters) is enabled so that the sdtaan heat up the furnace. Never switch OFF
(position 0) completely the Thermostep (TS) whea filrnace is still hot, because the cooling
fan will also be switched OFF causing overheatihthe cabinet and of all parts inside it.

2.) Switch on the PC and start the TGA programu@ésg that the cables for balance and
controller board are already connected).

First you will have to pass the authorization soreehere are different possibilities available.
The default login is as follows:

Name: Administrator
Password: eltra

ol Login TGA1 5.3 B
réwcoaLnt; rLanguage:
Harme: Adrmiristrator - i Default

ottt 4
Paszword: | 1 |

| W Liogin asn b anage
|

Fig. 2.1: Authorization screen

Confirm your entry with ¥ )

3.) After passing login, TGA will show the defaldiyout on the screen. A toolbar window will
be on top for show and hide windows on screen.

tod TGAT31 Administratoridministiator] L&
Window: Laypout:
Fll@|= |B|alw|ld|e|e|n|a|@]| 2 =] ||

Fig. 2.2: Mainwindow

Most buttons/windows are self-explanatory, for eplenthe Balance window will show the
actual balance weight. It is possible to resize saithe windows to show hidden controls (like
Log screens for some of them). Some componentstamig mouse button click for displaying
a context menu with additional functions.



First the software will perform an initializatioast. Please check what is written in Ehew
window.
In theFlow window are continuously
informations displayed about the actual
stage of process.
At some points of progress this window will
offer you an option for action. For example
you can skip the oxygen check if there is no
oxygen connected because the selected
application does not require oxygen. In this
case, the oxygen check will be postponed to
a later stage.

Fig. 2.3: Flow — initialization test

4.) After passing the intitialization test the laf the TS is opened and program asks for
removing the used crucibles.

Abb. 2.4: Flow window — removing crucibles

confirms the request and starts a new analysis.

5.) New analysis is started by adding new crucibles

Abb. 2.5: Flow — start of an new analysis

FormCruciblesis enhanced by an additional menu to insert newilsles for analysis.



Fig. 2.6: Crucibles — add new crucibles

Crucible 20 is reference crucible that is addedosutically by software and cannot be deleted.
Please note that this crucible has to be availasid empty at any analysis.

To add new crucibles use

to add single crucible
or

to add multiple crucibles at the same time (m&j. 1

Added crucibles are listed automaticallyResultswindow, where it is possible to name your
samples.

Fig. 2.7: Results — (cut-out) weighing cruciblesi@amples



After inserting new crucibles in TS click . Nowthe TS will auto-
matically weigh/tare the empty crucibles and wigkayou to fill a sample into that crucible,
which is currently placed on the balance pedetital¢ is a message in tRw window and an
acoustical signal (beep) too). Please note thaiviight of the sample must be at least equal to
the minimum weight limit. The software automatigaibkes the weight and continues with the
next crucible.

After all crucibles are weighed, you can returnth® Crucible window again, if required, in
order to modify, add or delete the present cruable

6.) After weighing of samples has been completem) gan place lids on the lids carousel

(if required by your application). Then click on in theFlow window.

Now the software will automatically weigh all lidéd afterwards check the chosen application.
After confirming application TGA will start analysj. Starting form now TS works
automatically and support by operator is not nedifleehd of analysis.

All needed information will appear in tHeow window. Received results are displayed in the
Results window. When the analysis is finished, Ti&@A will cool down the furnace and will
enable the start of weighing for the next analggide.

Some useful hints:

The following loop represents the TGA operatiowfldnit - Cooling - Weighing - Analysing -
Cooling - Weighing - Analysing - ...

- Don't forget to reassign the application in fResultswindow after you have changed the
application (quod videQperation Edit Application).

- If you exit TGA during analysis, you will loosesults of the complete analysis cycle; however,
the analyzer will not be damaged.

- The TGA will beep in case it may need the opetatattention (e.g. for placing samples intro
the crucibles, in case of error warnings, etc.).



3. Form - Login

Fig. 3.1: Login

This window is used for identification of the opnaat start of TGA.

Form Login is shown when you activate TGA. To start workirmuyhave to enter name and
password. It is possible to create different actaurhis is useful to give every operator his own
working platform and to protect some TGA-functi@ml instrument settings.

The TGA will use the login name to mark differements for easy identification in case of faults
during the next session of work.

Language

In this window you can select one of the availdbleguages for the session. Flags are used for
identification. The selected language is markedh ekt "Selected” next to the flag.

- Flag for default English language.
Account

Enter operator name and corresponding passwordfir@omwith to start
working. If everything is entered correctly — th&A will display the main form.

- A blinking mark is shown in case of an error antrol. You can mouse over it to read
detailed description about caused problem.

Use to enter the extended mode for the login. Fé&maounts Managemens
displayed. Please note that you have to pass &erdidation for this mode with correct login
and password as well.



4. Form — Accounts Management

Fig. 4.1: Accounts Management

This form is used to manage accounts and commimncaettings. Correct communication
settings are vital for accurate TGA operations.

Accounts

Here you can see a list of available TGA-accounte Name column shows the login name,
Level column — the level of accounteated by — operator, who is responsible for the creation of
this account.

There are 4 different levels of accounts:

Debugger: Supreme level that can be used for debugginggsep This level gives
access to all TGA options and should be used sdbglyadvanced
operators, to assure accurate TS operation.

Administrator: Level that allows access to all features of TGAGept those needed for
debugging.

Operator: Level that is advised for daily work. At this levate several restrictions
for using the TGA especially in basic TGA functions

Guest: Lowest level that can be enabled or disabled fackgaccess, it has many

restrictions for using the TGA.



Press to create a new account. This will display thditoinal control "Account”
(see below) for entering new account information.

Press after selecting an account that should be del&®b&ghse note that you can
not delete an account having a higher level.

Press to change password for selected account. Pleasethat you can not
modify an account having a higher level.

Account

Here you have to enter the new account informadioto modify the password of an existing
one.

Fig. 4.2: Accounts management — (cut out) Create aecount rather change password

Name: Please enter here the chosen account login.
Password: Double entering the chosen password for the account

Level Level of account. Please note that you can resteran account of a higher level
than the one you used.

Press to confirm the account creation or modification.

Press to discard the account creation or modification.



Allow
The administrator or debugger can set some ruldsdm politics.

Guest account— allows the use of a guest account. To login urlis
type of account, the operator has to enter any mptelogin with an
empty password. If the entered login already exetsauthentication has
to be passed with the assigned password for thmuat.

Empty passwords- allows using empty passwords for accounts.iff i
not enabled to be done, the option ‘empty passwdhot accepted
during an account creation or modification.

Operator to create accounts- allows creating new accounts on the
operator level.

Fig. 4.3: Accounts management — (cut-out) Allows
Communications

Here you have to assign communication ports used $ooperation. You can enter directly or
choose from a drop-down list.

Controller - communication port used for communication whk t
controller board.

Balance - communication port used for communication betwee
PC and the balance.

Please note that an incorrect adjustment couldecaus
problems in TS operation!

Fig. 4.4: Accounts management — (cut-out) Commtioica

Press to start working with TS.



5. Form - Main

Fig. 5.1: Mainwindow

This form is the user interface manager. It is usedlisplay or hide specific forms and to
manipulate with layouts.

Window

This is kind of a toolbar which is used to quicklyow or hide forms.

Layout

Here you can operate with layouts. Layouts are tsetiore and recall the status of many forms
at once. This includes visibility, size and positiof each available form. To recall one of the
layouts which you have created, use the drop-dastnTlhe selected one will be loaded.

To create a layout you have to display and arrahgeforms which you want to have
4| shown by using toolbar. Thereafter you have torethie name of the new layout into the
combo-textbox and press the button marked withpthe sign. Please note, if you enter
the name of an existing layout, it will be overtgit without any prompt.

To delete a layout, enter its name or recall gtfand then press the button with theus
sign. After confirmation this layout will be delete

= Toggle thdock button to prevent windows from accidental movenwenesizing.

ToggleAll windows on top button to make TGA windows over any other windoWwsis
| can be useful in multiple TGA operation or to guyckhow all windows on top of others
(for example, if you are using the PC not onlydontrolling the TGA).

Press buttoA\rrange windows to arrange opened forms new. This can be usefdrie
of the windows are situated out of the screen ardar quick sorting.




$] 6. Form - Flow

Fig. 6.1: Flow — Initialization

This form is used to observe the status of curogarations of the TS (program flow) and to
interact with the operator during several operation

Info

Here you can get detailed information about theerurstep of the program flow. During the

beginning of a new analysis the operator is re@ae&i continue program flow by some action.
(e.g. insertion of new crucibles)

Action

Here you get information about duration of analydike buttons acting as program flow-

switches are shown in this area of the form. Bgkatig the appropriate button, the operator can

decide what TS should do next or when TS can coatworking.

Run: Shows if automatic program flow is activated. Imzation disrupts program flow
(e.g. to prevent automatic program proceed in oaseanual operation).



% 7. Form - Balance

Fig. 7.1: Balance — unstable weight shown

This form displays screen of the integrated balance

Weight

This area shows the current weight at the balaticdne window background appears green

balance has stabilized and shows stable weightorBeftabilization the background of the
window appears red (see figure 7.2).

Fig. 7.2: Balance — stable weight shown

Please note:For weighing new samples balance starts to weigpte crucibles and tares
afterwardsautomatically. After finishing tare, screen shows 0,000, thekbgemund appears
green and a beep indicates that operator cantdilsample in the crucibleurrently on the
pedestal.

Fig. 7.3: Balance — Balance stable and ready foigivimg after tare

To get correct weights it is absolutely necessarwait for finishing tare before filling sample
into crucibles. If operator starts accidentally &arly with weighing, it is necessary to fill in



sample up to minimum weight after the beep. Afiershing complete weighing (after last
crucible) operator can return to fox@mucible delete accordant crucible from list and add wne
After changing wasted crucible by a fresh one teehing can be repeated.

Click and TS will move fresh crucible on the pedestal.

Following messages can be displayed in form obtlance:

Rotate: rotating of crucible carousel
OFF: balance in offline-mode
ERR: balance not ready

Fig. 7.4: Balance — Protocol list with right clickenu

Special

There are special balance functions.

Press buttoTare to tare the balance. Please note that this magecayroblem if this function
is used during an analysis.

List

It is possible to use a list with the right cliclkenu to enable the balance communication logging
for debugging purposes.

Logging enabled: Enables or disables balance logging. If enakileel,list will display and
store the balance communications.
Auto-scroll : Enables or disables the automatic scroll-dowrthef list up to the last

obtained item. You may wish to scroll this list iliryou see operations
which happened earlier before.

Clear: Clears list.

Save: Save log into text file.

Balances settings (refer to the balances manual of how to program):

911 - Reset to default

114 - Extreme vibration

517 - 9600 baud

613 - Automatic without stability



@] 8. Form - Crucibles

Fig. 8.1: Crucibles — Shown 19 crucibles + referencrucible; Pos. 1-7 + 20 weighed already; Post&he
pedestal

This window is acting as a crucibles watcher. Ibwé the positions of the crucibles on the
carousel and some additional information as well.

The crucibles are numbered from 1 to 20. Crucikdmiper 20 is the reference crucible, which
has to be present amanpty at every analysis. It is added automatically byATébftware and
cannot be deleted.

During motor rotation a pointer is directed to trecible which currently is positioned at the
balance.

You can click on any crucible to select it and tt @dditional information which will be
displayed in a tool tip. The selected crucible vii# marked by a circle around (In fig. 8.1
crucible 4 is selected!).

There is a special color marking for crucibles loa ¢arousel:

- white: empty spot;

- dark blue: reference crucible before weighing;
- dark green: reference crucible;

- blue: empty crucible;

- green: crucible with sample;

- red: junk.

During weighing phase this window has an extendedearof operation used for sample intro-
ducing: Operation — Crucibles Weighindllease note, that extended operation mode is only
activated if at fornResultsno data of analysis is shown. To clearRgsultsopen formBrowser
(see below) and disabd@ow .



®| 9. Operation - Crucibles Weighing

Fig. 9.1: Crucibles — Form crucibles extended bgmyion “crucikles weighing”

This form is used to introduce crucibles and samglging the weighing phase.

By click in form Flow, form Cruciblesis extended by operatioftrucibles
weighing”.

Empty

Here you can add or delete empty crucibles.

adds one single crucible. TGA will allocate thexinavailable free position for
an empty crucible. Please note, if you want to tpmsithe crucible yourself you have to use the
"Selected" mode (see further onwards).

adds many crucibles at once. Select the number ine drop-down menu.

deletes the exceeded amount of empty cruciblessHyutton as many times as
you need. This will delete always the last addedgbtgnaerucible. In case you want to delete
nonempty crucibles, please use Satected mode (see further onwards).

Evenly: Enable this to add new samples into the bestipndor ideal heating conditions inside
the furnace. You may disable this if you want tal ampty crucibles to be positioned on
carousel with no special order.



Selected

This mode is used to select the crucible positiost find then either add or delete crucibles
assigned to this position on carousel.

To add an empty crucible, select a non-occupiedippnsand press

To delete a crucible, select a position which isupted by a crucible and press
Please note that you can not delete a referencétzu

After your selection the new added crucibles aspldiyed blue on the screen. To start weighing

press again in formFlow.

TGA now starts weighing crucibles
and tares afterwardautomatically.
After taring a beep indicates that TS is
ready for weighing the sample.

Weighted samples appear green.

Fig.9.2: Crucibles (cut-out) — Weighing; Pos. 3 &2@lalready weighed; Pos. 5, 7, 8, 10, 12, 15, hptg crucibles



2] 10. Operation - Edit ID

Fig. 10.1: Results — Operation Edit ID
This form is used to edit crucible IDs. It is loedtin formresultsand appears by selecting a

crucible and using afterwards or by double clicking at a crucibleslpossible to
give IDs before, during or after weighing.

Info: Here are displayed the crucible’s position on the
carousel and the current crucib®. If you have not given
an ID yet the box is empty.

Edit: Here you can enter a new sample ID.
Sequential sample generation will cause any new crucible

added during sample introduction phase to have ID
incremented from currently entered.

Fig.10.2: Results — Form Edit ID

Action

Pressing will confirm sample ID modification and will enabbr disable the
sequential mode for any new empty crucible thasidg will be introduced.

Pressing will discard the changes.



2] 11. Form - Results

Fig. 11.1: Results — (cut-out) list of results afiaishing an analysis
This form is used to display the results of an ysial

Application

Here you have to select an application for yourtremalysis. Mouse over the textbox will
display a tool tip with a short description of $edected application.

To select an application, please click on and choose one from the popup-menu. Please note,
it is not possible to change a selected applicatioing an analysis running.

To get short description for the
selected application without
switching to formApplication point
the cursor over the text box. A
window with most important
information appears.

Fig. 11.2: Results — (cut-out) short descriptiongelected application

Actions
Select any crucible and press the "ID" button, toem Edit ID will be shown.

gives you the opportunity to make a print outisf df results.



Crucibles
This is a list of crucibles currently running oni8hed analysis.

They are scaled into following categories:

Empty (blue) : introduced but not yet weighed crucibles;
Crucibles (green) :  weighed crucibles with sample;

Reference (blue): reference crucible;

Junk (red): crucibles with instability occurred during ansily

Each listed crucible has data which are broughtirugolumns. This will create a table of
analysis results.

At the beginning of analysis there are alreadyl8roos:

Position: position of crucible on the carousel;
ID: sample ID, entered by the operator;
Weight : initial sample weight of given crucible.

Results will be displayed as soon as the TGA sa#wan calculate them.

For example, if lids for your application are nesaay, the lids weights are displayed as soon as
the lids are weighed, while results concerningntfzesture only will be available after the end of
the moisture stage, and so on.



»| 12. Form - Applications

Fig. 12.1: Applications — (cut-out) List of exisfiapplications

This form is used to manage applications. The seleof an application for an analysis has to
be done in fornResult

List

Here you can see a list of available applications.

The list displays the following information abowtol application:
Name: application name;

Note note about the application;
Created by:  shows, who has modified this application last

Press to create a new application. FoApplication Editis displayed.

To delete an application select it first in a &sd press

To modify an application select it first in a letd press . FormApplication Edit
is displayed.



+| 13. Template — Edit Applications

Fig. 13.1: Applications —Form Edit applications

Here you can create a new application or modifgxsting one. First the single menu items are
explained. For a detailed instruction to compilermdify a new application see further below.

Application

Enter name, probably note and minimum weight ferapplication. Please note that the name is
unique, by using a different name you can quickéate a copy of the existing application.

Please notelf an application already exists, a confirmatiom@ow with prompt to overwrite
the existing one will appear. The software will aatomatically rename modified application!



Stages

Here you can specify the stages for the applicatidfou have to define setpoint, used gas,
conditions for stop the stage and some other paeasf®or the furnace operation.

Stage-Parameters:

Number: Number and Name of displayed stage;

Name: unique name of stage;

Note: notes;

Temperature [C]: Temperature-setpoint

Speed [T/min]: heating rate in degree Celsius per minute

Time [s]: Duration of stage in seconds

Deviation [%): max. deviation to finish stage

Gas: Oxygen or Nitrogen

Purge [s]: duration of purging in seconds

Injection [s]: duration of maximumpower at beginning of the staggeconds
Lids closed: status of lids during

Tare once: balance tares only once at the start of weighing

The statedemperature is a setpoint that should be achieved by the fienafter achievement
of the setpoint it is defined through purging timdnen weighing of crucibles starts.

Speed defines the heating rate of TS in degree Celsies minute. Adjustment of zero
implements an automatically, ideal heating ratesehahrough TS itself and is recommended.

There are 3 stage stop conditions provided: byhiagcthe Temperature , by Time and by
Deviation . If Deviation andTime parameters are zero - stage will be finished upaching the
temperature setpoint. This can be useful for sub-stages feh@ating or when results are not
important, only reaching of temperature is impattan

Time stage stop condition always uses interpolations Tireans TGA software will not finish
the stage immediately after the stated time wilekpired, but waits until all crucibles will have
one more sample weight measured. Then the resilltsenlinearly interpolated to calculate the
weight obtained at an exactly specified time. Rdeaste that the counting of time will start with
reaching the setpoint and includes purge time.

For Deviation stage stop the weights of all samples should giveabsolute deltayhich is
inferior to the specifications of theeviation parameter. The borders in which software should
accept sample weight as constant are defined thesaneans that the higher the value the faster
the stop of the stage.

Gas defines if oxygen, nitrogen or no gas should Heertafor purging. Time of purging is
defined in seconds &urge.

Injection defines the time TS should heat with maximum poateihe beginning of the stage to
reach setpoint as fast as possible. The time isstdj in seconds. This adjustment requires high
accuracy because high values can effect bad redtitis values adjusted in the provided
applications are based on experience data andet@mmended not to change them.

EnableLids closed to keep lids closed during this stage.



EnableTare once to tare balance only at the start of a new weiglsitage and not before every
crucible. This could be useful, when as many weigtpoints as possible should be taken during
a defined span of time.

Results

Here you can specify the results for the applicetidn contrast to the stages which are defined
for the furnace operation, results are pure mattierwalues which are based on raw weights
obtained initially and at the end of the stages.

Result parameters:

Name: result name (non unique, index is a key);
Note: note for the result;
Formula: formula to calculate the result;

Calibration: calibration factor;

Formula

Formulais an expression used to calculate a result vétlgan contain operators, constants,
functions and TGA variables.

Operators are + - */

Constants are numeric constants or such ones gawida Math library: 1.023 10e4 Math.PI
Math.E

Functions: Math.Abs() Math.Cos() Math.Log()

TGA variables are special variables available durimtime:

X[0] - sample weight at the beginning of the anilys

X[i] - sample weight at the end of stage i (sulbstiti with the number of the stage);

Y[O] - reference crucible weight at the beginnirigree analysis;

Y[i] - reference crucible weight at the end of gadgsubstitute i with the number of the stage);
A - empty crucible weight at the beginning of tmalysis;

B - lid weight at the beginning of the analysis;

C - reference crucible weight at the beginninghef analysis;

D - reference lid weight at the beginning of thalgsis;

R[i] - quick reference to any result by index (stutiige i with index of result).

Below are some examples for results formulas:

A

- this will show empty crucible weights in forResults

(X[O] - X[1]) / X[0] * 100

- this will show sample weight loss in percentafierahe first stage.

(X[O] - X[2] + A) / (X[O] + A) * 100

- this will show crucible weight loss in percentagter the second stage.
Math.Abs(R[1] / X[O])

- this will show the absolute value for the firgsult divided by the initial sample weight.



Calibration

Calibration is a single or multi-point calibration used fosué correction. Every result can be
calibrated individually.

You can enter 1 here or leave it empty if you avegoing to use calibration at all. Please note,
entering zero will cause your result to be alwag®because a multiplication with zero is done.

If you obtain a standard value, and you know whiatue should be displayed as a result, then
you can calculate the ratio and insert it here. &a@ample, if you receive 10% as result for a
standard of 11%, then you can enter here the vhlllee so every time the software will
calculate a result, it then will be multiplied withl and if you again obtain 10%, the software
will display 11%.

To use multipoint calibration you have to enter tiplé points delimiting them by semicolon ";".
Firstly, you enter the value you got as a reshntsemicolon, then the standard value, then
again semicolon, and so on. For example, if youl@8b for standard 11% and 20% for standard
30%, than you have to enter: 10;11;20;30;



Step by step guide to create new application

Here you find an instruction to create a new apilon. The procedure to modify an application
is analog.

1.) To create a new application press in form Applications TemplateEdit
Applicationsappears.

2.) At Application you enter name,
probably note and minimumweight for
analysis. A name for the application is
necessary!

3.) To activate Stages press firstly + to
add a new stage. This area of template is
now activated and can be arranged. After
finishing your adjustments click the green
hitch to confim your entries. Press the red
cross to abort them. To add the next stage
click + again and repeat the process.

4.) To get calculated results for a stage
click firstly + to activate the area. After
finishing your entries confirm them by
pressing the green hitch. Press the red
cross to abort them.

Fig. 13.2: Applications —empty template edit aggiions

5.) After finishing the adjustment of all stagesdaresults for the new application, click

to confirm.

To reject complete application click



Please notethat any operation here will not affect the alyeddaded application for the
currently selected analysis! A special warning hsven during the modification of a selected
application.Use fornRResultsto select an application for the next analysis.

Example: Application Coal ASTM is chosen for an&éy#fter weighing operator decides to
change something at the adjustments of Coal ASTiérAinishing your modification, confirm

the currently selected application in foResultsagain.

>

Fig. 13.3: Applications — instruction for a curréynselected appliction after modification



2] 14. Form — Configuration

Fig. 14.1: Configuration

Here you can adjust some software- and furnaceoptm your requirements.
Appearance

Here you can determine at which position tieenform is displayed at the desktop. A click on
the textbox opens a menu and offers some options.

At caption text you got the opportunity to give your furnace aatioh, that is shown in the
headline of the mainwindow. This is useful when entbran one TS is running at the computer at
the same time and for this reason the softwarpesed several times.

Cooldown

Hee you can adjust cooling time in minutes forfilr@ace after finishing analysis.
Weighing

Here you can determine, if weighing of the sammbeuld be done with opened or closed
furnace. To close the furnace during weighing camgeful, when balance stays unstable during
weighing of the samples for example due to strangnavements at the laboratory. Using the
option furnace closed means, crucible weights akert first with closed top cover. Then the
balance waits till at least minimum weight is fillat the crucibles and after finishing all samples
furnace will be closed and exact sample weightdaken. Please note that at this mode sample
weight is shown at forrRlow as long as furnace is opened!

Confirm you adjustments with



8| 15. Form - Browser

Fig. 15.1: Browser — List of finished analyses
Here you can call up data of all done analyses.
Options
Show displays the data of the marked analysis at f@esaults
checks list of shown analyses and fills it up wireticated.
Analyses
Here a list of done analyses with a principal nageshown. A green crucible in front of the line

shows that you got original data. If data are ageahallready a red cross over the crucible
indicates this.



@| 16. Form - Status

Fig. 16.1: Status — Communication with controlleidebalance; compressed air on

This form displays the hardware status of the TGA.

Communications

Here the status for communication with the controboard and the balance is displayed. Are
both parts connected to the computer and the coneadion ports settings correct (see Form -
Accounts Managmejitthe marks are green and blinking every time,whew data is received.
Red colour of indicator means ‘no communication’.this case please check cable connection
and settings of communication ports.

Voltages

Controller's onboard supply voltages are displdyere.

Gases

Availability of gases is shown here. Please nat¢ skatus of the gas is only displayed when it is
needed for the current stage of analysis.

Red indicator means that there is no report froengas pressure sensor. Please check if gas is
available and if the gas supply line is correctinigected to the TS.



=] 17. Form - Graph

Fig. 17.1: Graph — graphical display of an analyssimple

This window shows the graph foisalectedcrucible.

Display

You may choose what is shown on the graph:

Loss: shows the loss of weight or the absolute samplghtein the graph;
Temperature : shows or hides the temperature on the graph;

Stages: shows or hides the stages markups;

Weights: shows or hides the weights markups.

Loss - in this mode, the scale of the graph is 10% high@®% of the sample weight will be
shown as 1000 units.

Stages — marks begin and finish of a stage through vertloeds and shows the particular
timepoints.

Weights - markups are horizontal lines that show values oifda weight at the end of stages.

Graph
You can observe, zoom or shift the graph at ang fion any selected crucible you like.

To shift the graph, press and keep pressed themtaise tab and move the mouse in the direction
where you want to shift the graph. Use the mousaldo zoom in or zoom out the graph. By
keeping pressed SHIFT, you can zoom the time. Pleate that it is possible to zoom the graph
with the mouse without scroll by pressing and kegmgressed the right mouse tab while moving
the mouse pointer. By clicking the right mouse taibthe graph area a popup-menu will be
displayed.



Fig. 17.2: Graph — (cut out) context menu

Menu

Clicking with the right mouse button inside thegravindow displays a context menu.

Auto-zoom:  When you enable this option, every time the grephpdated, it automatically
will be shifted and zoomed to display its conteAts.update of the graph happens
every time a selected crucible is weighed.

Zoom: Enables this option to perform a quick automabom and shift to fit the graph
data into a specific area.

Save: This offers the opportunitiy to save the graph data a text file.



5| 18. Form - Heater

Fig. 18.1: Heater — Display with context menuatistd a new analysis

This form is used to see current furnace tempegatidditionally you get information about
speed of heating, heating power etc.

Temperature

The current average temperature of the furnacespayed.

Info

Here is shown additional detailed information alibetheating regulation.

Setpoint [T]: The setpoint for the current stage (adjusted attineently selected
application) is shown here.

Power: Displays the current heating power in power uriesyo means no power,
255 is the maximum power.

Tref [C]: Reference temperature (environmental temperature).
Tcouple [CT]: Thermo-couple temperature (inside furnace).
Speed: Displays the heating rate in °C/min. Zero medwas TS choses speed

automatically.

Injection [s] : Shows duration (in seconds) of initial maximum powf the heating
element at the beginning of the stage.



Graph

This graph is used to gather statistic informatabout the heating speed, mainly for the furnace
calibration. The green line shows the temperatanerse and the red line shows the heating
power.

Right click on this graph displays a context menu.

Enable: Enables or disables the gathering of statistic.

Clear: Will reset the graph for the next session ottinga

Save: Offers the opportunity to save the graph intex file.



5] 19. Form - Controller

Fig. 19.1: Controller — Compressed Air on, Carodlsap, Furnace cover open, Motor rotating

This form is used for a manual test of the instratisefunctionality or controlling.
Protocol

Here is shown the current softwarersion and theCounter for current transfers.

The counter can be used to determine a hardwaeé dasing operation. For this purpose after
establishing communication it starts from zero aadtinues counting until 255. Upon reaching
255 it will start counting again but from 100 ondsur This means that a hardware reset occurs, if
the counter is smaller than 100 during normal dpsra

Inputs

Here values of different sensors are shown. Théyhale logical names allowing an easy
understanding of the meaning of the sensor andulrent state. Operator is not able to change
something manually in this area.

Outputs

Here are shown the values of different controllatpats. They all have logical names allowing
to understand easily the meaning and the currateé.sBy changing values of outputs you can
operate the instrument manualBlease notethat some of the outputs have low-level protection
controlling logic to prevent part of the instrum@friom harm. It won't be possible to change the
state of the outputs when safety conditions arduililed.



Special

There are some special control options.

Cushioning: Will send a command to the controller board tmegate a cushioning
pulse (used in the middle of the cooling phase depkfurnace slightly
opened to fasten up cooling down). To check thisoapyou have to close
cover, then activatirnace cover open atOutputs and click several times
at Cushioning. Cover will open step by step and stays at thistjposi

Open: This button will open the cover of the furnacdeaBe note, this is a
subsequent controlling of many outputs and inptitsae.

Close: This button will close cover of the furnace. Rkeanote, this is a
subsequent controlling of many outputs and inptitsae.

List

It is possible to observe and control the commuiunaof the controller by activating protocol
with a click of the right mouse button menu of lisé

Fig. 19.2: Controller — (cut-out) activated protdamith context menu

Logging enabled: Enables or disables logging.
Auto-scroll: Enables or disables the automatic list scrollmthe last entered item.
Filter status: Enables or disables the filtering status commahts command is sent

twice per second and contains the status of theument. You may wish
to enable filtering in order to see commands d#féfrom the status and
have less overloaded protocol.

Clear: Resets log list.

Save: Gives you the opportunity to save protocol iati@xt file.



a| 20.

Form - Motor

Fig. 20.1: Motor

This form is used for a manual controlling of thetor and for calibration.

Position

Here is displayed the information about the motor.

Current:
Steps:
Offset:

Rotating:

Calibration

Home:

Manual

Current crucible position.
This is a step counter. A full motor rotation tal82900 steps.

After each motor home sensor crossing an offsetlisulated to display an error
for a full rotation. Please note, that 1600 staphe distance between 2 crucibles
on the carousel. If the offset is too high, themmiy cause a problem during
weighing crucibles due to a bad positioning of drecible on the balance
pedestal. Normally this value comprises only fegpst(positive or negative).

Motor operation flag. Set when motor is occupieih the processing of a
command.

Displays calibration value for motor home positio

Displays memorized home calibration value.

Enter new calibration value at the textbox andestioby pressing the button.

Here you can manually rotate the motor to the edtposition.

Rotates carousel to the adjusted position.

Stops motor rotation.



Rotates carousel to position 20.



