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Notice

The material contained in this manual is believed adequate for the intended use of this
instrument. If the instrument or procedures are used for purposes other than those
specified herein, confirmation of their suitability must be obtained from TA Instruments.
Otherwise, TA Instruments does not guarantee any results and assumes no obligation or
liability. This publication is not a license to operate under or a recommendation to in-
fringe upon any process patents.

TA Instruments Instrument, Data Analysis, and Utility Software and their associated
manuals are proprietary and copyrighted by TA Instruments, Inc. Purchasers are granted
a license to use these software programs on the instrument and controller with which
they were purchased. These programs may not be duplicated by the purchaser without
the prior written consent of TA Instruments. Each licensed program shall remain the
exclusive property of TA Instruments, and no rights or licenses are granted to the pur-
chaser other than as specified above.
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Windows® is a trademark of the Microsoft Corporation.

I —— | hermal Advantage™ USER REFERENCE GUIDE



TA Instruments License Agreement

This License Agreement is your proof of license. Please treat it as valuable property.

Thisisalegal agreementbetween you (either anindividual oran entity) and TA Instruments. By breaking
the seal on your disk package, you agree to abide by the terms and conditions of this agreement. Failure

to comply with the terms of this license terminates the agreement and your rights to use this software.

TA Instruments Software License

GRANT OF LICENSE. ThisTA Instruments License Agreement (‘“License”) permits you to use one copy of
the specified version of the TA Instruments software product identified above (“SOFTWARE”), provided the
SOFTWARE is in use on only one computer at any time. If you have multiple Licenses for the SOFTWARE,
then at any time you may have as many copies of the SOFTWARE in use as you have Licenses. If the
anticipated number of users of the SOFTWARE will exceed the number of applicable Licenses, then you must
have areasonable mechanism or process in place to assure that the number of persons using the SOFTWARE
concurrently does not exceed the number of Licenses.

COPYRIGHT. The SOFTWARE is owned by TA Instruments or its suppliers and is protected by United States
copyright laws and international treaty provisions. Therefore, you must treat the SOFTWARE like any other
copyrighted material (e.g., abook or musical recording).

OTHER RESTRICTIONS. This TA Instruments License Agreement is your proof of license to exercise the
rights granted herein and must be retained by you. You may not rent or lease the SOFTWARE, but you may
transfer your rights under this License Agreement on a permanent basis provided you transfer this License
Agreement, the SOFTWARE, security key(s), and all accompanying written materials and retain no copies,
and the recipient agrees to the terms of this Agreement. You may not reverse engineer, decompile, or disas-
semble the SOFTWARE. Any transfer of the SOFTWARE must include the most recent update and all prior
versions.

NO WARRANTY: The software and documentation are provided on an “as 1s” basis and all risk is with you.
TA Instruments makes no warranties, express, implied, or statutory, as to any matter whatsoever. In particular,
any and all warranties of merchantability, fitness for a particular purpose or non-infringement of third parties
rights are expressly excluded. Further, TA Instruments makes no representations or warranties that the
software and documentation provided are free of errors or viruses or that the software and documentation are
suitable for your intended use.

LIMITATION OF LIABILITY: Inno event shall TA Instruments or its suppliers be liable to you or any other
party for any incidental, special, or consequential damages, loss of data, or data being rendered inaccurate,
loss of profits or revenue, or interruption of business in any way arising out of or related to the use or inability
to use the software and/or documentation, regardless of the form of action, whether in contract, tort (including
negligence), strict product liability or otherwise, even if any representative of TA Instruments or its suppliers
has been advised of the possibility of such damages.

This License Agreement represents the entire agreement concerning SOFTWARE between you and TA
Instruments. It supersedes any prior proposal, representation, or understanding between the parties.
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Contacting TA Instruments

Email address: http://www .tainst.com; click on “Answerman” icon.

TA Instruments, Inc.

109 Lukens Drive

New Castle, DE 19720

Telephone: 1-302-427-4000 or 1-302-427-4040
Fax: 1-302-427-4001

HELPLINE—U.S.A.

For technical assistance with current or
potential thermal analysis applications,
please call the Thermal Analysis Help Desk
at 1-302-427-4070.

SERVICE—U.S.A.
For instrument service and repairs,
please call 1-302-427-4050.

TA Instruments Ltd.

Europe House, Bilton Centre
Cleeve Road

Leatherhead, Surrey KT22 7UQ
England

Telephone: 44-1372-360363
Fax: 44-1372-360135

TA Instruments GmbH
Max-Planck-Strasse 11
D-63755 Alzenau
Germany

Telephone: 49-6023-9647-0
Fax: 49-6023-9647-77

TA Instruments Belgium

A Division of Waters s.a./n.v.
Raketstraat 60

B-1130 Brussels

Telephone 32-2- 706 00 80
Fax 32-2- 706 00 81

TA Instruments The Netherlands

A Division of Waters Chromatography B.V.
Florijnstraat 19

4879 AH Etten-Leur

Telephone 31-76- 508 72 70

Fax 31-76- 508 72 80
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TA Instruments Japan

No. 5 Koike Bldg.

1-3-12 Kitashinagawa
Shinagawa-Ku, Tokyo 140
Japan

Telephone: 813/3450-0981
Fax: 813/3450-1322

TA Instruments France

B.P. 608

78056 Saint-Quentin-Yvelines
Cedex

France

Telephone: 33-1-30-48 94 60
Fax: 33-1-30-48 94 51

TA Instruments Spain
Waters Cromatografia, S.A.
Division TA Instruments
Avda. Europa, 21. Pta. Baja
28108 Alcobendas

Madrid, Spain

Telephone: 34-91-203-9100
Fax: 34-91-661-0855

TA Instruments Australia
Unit 3

38-46 South Street
Rydalmere NSW 2116
Autstralia

Telephone: 61-29-9331-705
Fax: 61-29-8981-455

TA Instruments Italy
Division of Waters SpA

via Achille Grandi 27

20090 Vimodrone (MI), Italy
Telephone: 39-02-27421-1
Fax: 39-02-250-1827
Printed in U.S.A.
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Notes, Cautions, and Warnings

The following conventions are used throughout this guide to point out items of impor-
tance to you as you read through the instructions.

A NOTE highlights important information about equipment or
procedures.

A CAUTION emphasizes aprocedurethat may damage equipment or
cause loss of dataifnot followed correctly.

Q A WARNING indicates a procedure that may be hazardous to the opera-
tor or to the environment if not followed correctly.

Thermal AdwzntageTM UsER REFERENCE GUIDE M X ///



XNV —— | hermal Advantage™ USER REFERENCE GUIDE



Chapter 1

Getting Started with Instrument Control

Overview

Before you begin this section, we recommend that you familiarize yourself with the basic
operation of the Windows NT® system. Refer to the documentation for the operating
system.

This chapter provides you with a brief explanation of Instrument Control and general
guidelines for setting up an experiment. For further details refer to the online help that
accompanies the Thermal Advantage™ software.

Definition of Thermal Analysis

Thermal Analysis is defined as the measurement of changes in chemical or physical
properties of a sample as a function of temperature or time in a controlled atmosphere.

In 1887 thermal analysis was introduced by the French scientist H. Le Chatelier during his
study of the decomposition of clays using heat. The early attempts to characterize materi-
als by Le Chatelier involved making photographic records of the heat emitted by the clays,
then classifying the clays according to their heating patterns. It was thus that thermal
analysis came to be used to identify materials such as minerals, clays, and metallic alloys.

General Applications

Thermal analysis is now used as an analytical tool to measure the following physical and
reactive properties of substances based on temperature:

Thermal decomposition of solids and liquids
Solid-solid and solid-gas chemical reactions
Material specification, purity, and identification
Inorganic solid material adsorption

Phase transitions.

Using this information, the scientist can characterize polymers, organic or inorganic
chemicals, metals, or other common classes of materials.
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Introducing Advantage™

Thermal Advantage is a thermal analysis instrument control program that operates the
following TA Instruments units:

DSC (Differential Scanning Calorimeter)
High-Temperature DTA (Differential Thermal Analyzer)
SDT (Simultaneous Differential Technique) Analyzer
TGA (Thermogravimetric Analyzer)

DMA (Dynamic Mechanical Analyzer)

TMA (Thermomechanical Analyzer)

e DEA (Dielectric Analyzer)

The first thing that you may notice when you open the Advantage program for Windows
NT is that you can see more information displayed on your monitor (as seen in the figure
below). TA Instruments has designed the program's opening window to allow you to
view the progress of your experiment as the data is plotted by the RealTime Plot Pane,

Contraller
b ey

Instarment
(LT

tdain Tool Bar ) .
Signal Dizplay

Instrurment Eun Tine: Pane

j equent Time: L=
Status Line e /
5 Aunl JHearver Power:
FAHENEE ¢ Aunl Caleiurn Dxalate]

Fange — | + Aw3

Running

Experimental //,f

Wiew Pane

| Seament Pane

FealTime
— Flot Pane

Status Bar

even while you are setting up a new experiment using the Experiment View. You can
also track the working of the instrument by the Signal Display Pane and determine which
segment is in progress by looking at the Running Segment Pane. A tool bar is available to
help you quickly perform certain functions.
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At first all of this information may seem complicated, but you will soon become familiar
with the displayed panes and be able to effectively use the many options that are available
with Advantage™. You can even bypass some of the more detailed testing options and use

the instrument's Wizard ﬁi to easily and accurately set up and run experiments.

The opening window for the Advantage™ software (shown on the left-hand page) dis-
plays the main controller window with cascaded windows for each instrument that is
online with the controller inside the main window. Each instrument window is basically
divided into 3 sections:

¢ The left pane displays the sequence (or run) list. The middle pane is used to display
either the Experimental, Table, or RealTime Plot views.

* The top right side pane contains the signal display information and the middle right
pane contains the running method information.

* The lower right pane shows a thumbnail view of the realtime plot information when
either Experimental or Table View is displayed.

NOTE: User Preference options may alter this basic layout.

You can right click with the cursor inside a pane to display a pop-up menu specific to that
pane, if one is available.

The basic function of each part of the window is

described as follows: ¥l Thermal Advantage

File  Inztiuments YWiew  Window  Help
e The Controller menu is used for overall control of
the instruments online (e.g., reconfiguring, overview status, etc.)

¢ Each instrument window contains an Instrument menu that is specific to that

> m|a || BEREE E s X

instrument and a Main Tool Bar (DSC shown here) to control and set up
experiments.

B
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¢ The Sequence Pane, shown to the right, (available in multi-run mode

only) displays the list of runs that are contained in the current sequence. D& E
Up to ten runs may be preprogrammed (up to 65 for autosampler Sequence
instruments). The run with the arrow next to it is the scheduled run (i.e.,, [ Aol
the run that will begin when Start is selected). Buttons are available in * Fun3
this pane to make changes to the run order in the sequence.
¢  When you use the
Experimental View Summary 4 | Summary B | Frocedure | Notes |
Pane (ShOWn to the — Sample & nformation
I'Ight)/ YOU can set up Sample Name  (EEISTNIAREEEE
and edit sampl
: e .S p e S ample Size IW mg  Pan Mo |2 = Ref. H
information and the
. Under ri
procedure that will be s |
used fOI' eaCh run Data File Ic:\ta\data\dsc\data.dbi il B_ Se 5o
. d i h +o B
contained in the W autoanalyze IC:\F‘rogram FileshTA InstrurmentshThermal S alutionsiwi g t ¥

sequence. This pane
includes the ability to
set up your own
custom experiments or
use the available
preprogrammed tests.

Analyziz Macio IAutqueue 1 j

— Procedure
Mode Standard

Test I |zathermal

Run 1 Append Run I Apply | de | Help

¢ To view the instrument's output signals, use the Signal Display Pane (left figure
below). A pop-up menu is available by right-clicking inside this pane. This menu is

used to zero or offset the signals.

4 Sample B name
2.00-

1 80-
1 80—
E

=1.40-
[m]

L
1.20-
E

[if
T i.00-

I:IEI:II 1 1 I I 1
080 100 120 140 1E0 180 200

Temperatur:

Fun Time: .00 min
SGegquent Time: o.oa0 min h
n
Set Point Temp: 0.0o0 “C W e, ,a
Heater Power: 0. 00 warts runisin s Equilibrate at 400.00 °C

progress, (2 7" Ramp 20.00 “Cémin ta 1300.00 *C
3 / Mark end af cycle O

you can /

see 4 ¥ Ramp 10.00 “Cémin to 400,00 °C
. b ( Mark end of cycle 0

V\;hlcg}ll E {3 Fepeat seament 2 for 4 times

S ep e

instrument is processing in the procedure
by viewing the Running Segment Pane
(above). A pop-up menu is available by
right-clicking inside this pane. This menu
allows you to modify the running
procedure.

You can watch the data points as they are
collected from the instrument during a run
by looking at the RealTime Plot Pane
(shown to the left). A pop-up menu is
available by right-clicking inside this pane.
This menu allows you to customize the
RealTime Plot display.
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Reconfiguring Instruments Online

Use the Instruments/Reconfigure menu item to bring online all of the instruments that
are powered up and connected to the controller.

If you want to install new instrument software, you will need to use the Reconfigure
function to perform this function. See “Loading Instrument Software” below for informa-
tion.

Loading Instrument Software

To properly configure the instruments with the controller, you will need to load new
instrument software now and periodically thereafter, as new updates are received. Use
the SCROLL key on the instrument keypad, if available, to access and view the software
version currently loaded in your instrument. Check this against the latest version. If you
need to update the software, follow the directions below.

NOTE: Instruments that do not have the proper version of the software will not
configure with the controller.

This procedure will return the instruments to their default settings (for Experimental,
Advanced, and Post-Test Parameters). The method(s) stored in the instrument will be
lost, along with the following calibration parameters:

Temperature Calibration Table* (exception: DSC 2920)
Cell Calibration* for DSC 2910/2010 and TMA 2940
Tare for TGA 2950/2050 and SDT 2960

DTA Baseline Calibration* for SDT 2960

Probe Calibration for TMA 2940

Clamp Calibration for DMA 2980

e Sensor Calibration* for DEA 2970

You can preserve these calibrations by writing them down before downloading the new
instrument software, then reentering the values.

1. Check that the instruments are connected to the controller properly, and that their
POWER switches are turned on.

2. Press and hold the STOP key on the instrument keypad while you press the instru-
ment Reset button or turn the instrument on. (See the instrument operator’s manual
for their location.)
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3. Continue holding the STOP key until the instrument display reads “Module loader
Vx.x” or the Ready light comes on. The instrument will go offline with the controller,
if it was previously online.

4. Start the Instrument Control program. (If the Instrument Control window is already
open, select Instruments/Reconfigure.)

5. Select Start. Downloading of the instrument software will begin as a window is
displayed tracking the progress. When the downloading has been completed, the
instrument will go offline and a message will appear.

6. Select OK to clear the message.

7. Repeat steps 1 through 6 for each instrument and then reconfigure the instruments
online with the controller.

NOTE: It is normal to see an Error 15 on the instrument after new instrument
software has been loaded. Press the STOP key on the instrument keypad to
clear the error.
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Setting Up Program Preferences

There are several programming options that you can use to set up the way the Advantage
program looks and operates during experiments. The topics in this section will give you
the information that you need to set up the program and customize its appearance.

Selecting Confirmation Message Display

Use the Tools/User Preferences/Confirmations Page (shown here) to turn on or off a
confirmation message that is displayed each time one of the actions shown is performed.

To switch to a different page,
click the tab at the top of the

page.

Choose from the following
options:

¢ Confirm on Stop Run:
Select this option to have
a confirmation message
displayed each time Stop
is chosen from the
Control menu or Tool
bar.

¢ Confirm on Reject Run:
Select this option to have
a confirmation message
displayed each time

— Digplay Confirmation Meszage On

I Stop s

¥ Beject run

[ Delete sequence runls)

E Uszer Preferences for 2920Auto [F 4] |

Canfirmations |F'r|:u:edure| Data | Sequence | Status | Auto Sampler |

| Prompt to zave run sequence

k. I Cancel

Eppf Help

Reject is chosen from the Control menu or Tool bar.

¢ Confirm on Delete Sequence Run(s): Select this option to have a confirmation
message displayed each time you delete a run from a sequence (either in Table View

or from the Sequence Pane).

¢ Prompt to Save Run Sequence: Select this option to have a prompt message
displayed each time you create a new run sequence or open a previously saved run
sequence to allow you to save the run sequence. When this message is displayed, you
can save the run sequence by selecting Yes in response to the prompt. A Save
Sequence window is displayed to allow you to name and save the sequence file.
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Choosing a Procedure File Location

Use the Tools/User Preferences/Procedure Page (SDT shown here) to choose default
settings that will be applied to the handling of procedures and method files. To switch to

a different page, click the tab
at the top of the page.

To use this page follow these
steps for both procedure and
method files:

1. Enter or use the Browse
button to locate a default
directory that you want
to use to save your files.
If the directory that you
enter does not exist, you
will be prompted to
create a new directory.

2. Enter an alphabetic or
numeric extension to be
used as the default exten-

Eéﬂser Preferences for 2960 5DT (F 7]

Confimations ~ Procedure | Data I Sequencel Statusl

— Default Pracedure File Settings

Diirectony IE: WTasProcedureshSDT

E =tenzioh Ipru: [default iz .pre]

Browse |

— Default Method File Settings
Diirecton: IE:HT.ﬁ.\MethDdSHSDT

E stenzion: Imth [default iz .mth]

Browsze |

HE|

)4 | Cancel | Sl | :

sion for the procedure files saved (up to three characters may be used). The default
extension is .prc for procedure and .mth for method files.

3. Click the Apply or OK button when finished.

Choosing Data and Macro File Locations

Use the Tools/User Prefer-
ences/Data Page (shown
here) to customize program
settings related to data files.
To switch to a different page,
click the tab at the top of the

page.

To use this page follow these
steps:

1. Use the Browse button to
locate a directory. If the
directory that you enter
does not exist, you will be
prompted to create a new

E Uszer Preferences for 2920Auto [F 4] |

Ennfirmatinnsl Frocedure  Data ISequencel Statusl Ao Samplerl

— Default Data File Settingz
Drirecton:
C:ATAND atahDSC Browse |
% |ncrement extenzion E=tension :
" Increment filename o
— Default Macro File Settingz
Drirectony:
IE:ETMMachS Browsze |
2k, I Cancel | Spply | Help |
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directory. This directory will be used when the program is first started. Once the
program has started, any data file path that you select after that will be recalled and
used. Example: C:\TA\Data\DSC

Select a radio button to increment the filename (e.g., datal.dat, data2.dat, etc.) or
extension (e.g., data.001, data.002, etc). The data filename or extension is automati-
cally incremented when Append Run is used or when an existing filename is entered,
to limit the chance of a duplicate filename or extension. The characters of the selected
choice are changed numerically or alphabetically depending on character type.

Enter a default extension that will be used if you do not specify an extension when
saving data files. If an extension is not specified for a data filename, the default
extension will be used. The default extension is .001.

Use the Browse button to locate a default directory that you want to use for your
macro files that will be used for Autoanalysis and Universal Analysis. Macros that are
used for autoanalysis can be selected from the macro file directory chosen here. Ex-
ample: C:\TA\Macros

Select Apply or OK to save settings.

Selecting the Default Sequence Settings

Use the Tools/User Preferences/Sequence Page (shown here) to customize program
settings related to sequence files. To switch to a different page, click the tab at the top of
the page.

To use this page follow these
steps: pag 2] User Preferences for 2920Auto (F 4) |

1.

I:l:unfirmatil:unsl F'rl:u:edurel Data = Sequence | Statusl At Samplerl

Enter or use the Browse — Default Sequence Settings
button to locate a default Diirectamn -
directory that you want C:AT&NS equencetDISC Browse |

to use to save your se-
quence files. If the direc-

tory that you enter does [s=a [ i o]
not exist, you will be

E =tenzioh

prompted to create a new ~Run Hﬂdﬂ
directory. The default £ Sinalei
sequence path is & Multi un sequence

TA\Sequence\DSC.

Enter an alphabetic or

] I Cancel | Sl Help
numeric extension to be

used as the default extension for the sequence files saved (up to three characters may
be used). The default extension is .seq.
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Non-autosampler instruments only: (Autosamplers always default to multiple run
mode.) Click on one of the following Run Mode radio buttons to determine the instru-
ment control program's operating mode:

Single Run Mode: When you select the Single run mode, the instrument control
program for the current instrument will operate handling one run (experiment) at
a time. The Sequence pane is not displayed and only one run can be created and
started at a time. When the run is completed, another run can be created and
started. The Table View option is not available in this mode.

Multi-Run Mode: When you select the Multiple run mode, the instrument control
program for the current instrument will handle up to ten runs in a sequence file at
a time. The Sequence pane is displayed on the left side of the window. More than

one run can be created and placed in the list with other runs. You can set up a
maximum of ten runs (all of them must have the same instrument mode) for
execution. The run arrow displayed next to the run number indicates the sched-
uled run, which will be executed when Start is selected.

4. Click the Apply or OK button when finished.

Customizing the Instrument Status Line

Use the Tools/User Prefer-
ences/Status Page (shown
here) to customize the status
line display. The parameters
selected will be displayed on
the status line on the main
instrument control window.

E Uszer Preferences for 2920Auto [F 4]

I:::unfirmatiu:unsl F'ru:u:eu:lurel Data I Sequence Status I.-'l‘-.uh:u Samplerl

— Digplay the fallowing statuz items:

Vi

d

The status line is the text that g %E;Z;Tture
appears under the tool bar | SinnalE

(or under instrument menu, [ Data Sru:.;age
if the tool bar is not dis- [T Gaz Mumber
played). To switch to a [~ Ewent

different page, click the tab at
the top of the page.

To set up the status line,
follow these instructions:

1. Select the check box next

¥ Method Segment

HE|

2k, I Cancel Spply

Help

to each desired Display Option.

2. Uncheck any status parameter that you do not want displayed.

3. Select Apply or OK to save the settings.
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Status Item Description

Instrument State Status Displays the current state of the instrument
on the Status Line.
Example: "Heating," "Cooling," and
"Temp."

Temperature Status Displays the current temperature of the
instrument on the Status Line.
Example: 156.34°C

NOTE: An asterisk (*) will appear next to the temperature, if a temperature
calibration table is active.

Signal A Status Signal A refers to the primary (first stored) signal
in the data file. This option displays the Signal A
value on the Status Line.

Signal B Status Signal B refers to the secondary (second stored)
signal in the data, where applicable. If there is no
Signal B, this selection is grayed out. This option
displays the Signal B value on the Status Line
(when available).

Data Storage Flag Displays the state of data storage, "store off" or
Status "store on," on the Status Line.
Gas Number Status Displays the current gas, "Gas 1" or "Gas 2" on the

Status Line. Automatic gas switching between
Gas 1 and 2 is activated through the Gas Switch-
ing Accessory (GSA). The default gas number is 1.

Event Status Displays the status of the event relay (off=open,
on=closed) connected to the instrument through
the Event connector, on the Status Line.

Method Segment Status Displays the method segment that is currently
running on the Status Line.
Example: 5: Ramp 5°C/min
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Configuring the Autosampler Items
(DSC and TGA Autosamplers only)

Use the Tools/User Preferences/Autosampler Page(s) to set up the actions of the DSC or
TGA Autosampler. The stop options instruct the autosampler on the action to take when
the run sequence has been stopped or runs to completion. The error handling options
determine whether the autosampler will keep going or halt when a nonfatal error is
encountered. Use the last checkbox on this page to use the instrument as an autosampler
or as a single sample unit. To switch to a different page, click the tab at the top of the

page.

E Uszer Preferences for 2920Auto [F 4] HE

I:::unfirmaticunsl F'ru:u:eu:lurel [rata I Sequencel Statuz  Auto Sampler |

— Sequence Stop Options
" Unload at load temperature L eave cellloaded

[ Ewent[RCS) O

— Ermor Handling §= User Preferences for AutoTGA 2950HR [F 6] EHE |

i EECDVE[ arr errar

Ennfirmatinnsl F'ru:u:eu:lurel Data I Sequencel Statyz  Auto Sampler |
i+ Halt an erar

— Seguence Stop Options

Digable autozampler [fio auko-adwar
u pler { ¢ Open fumace and unload

¥ | eave funace closed

ITI Cancel | —Errar Handling

r EECDVE[ arn ermar

DSC Autosampler Page & Halt on emar

[T Dizable autozampler (o auto-advancing to the next )

k. I Cancel Sl Help

TGA Autosampler Page

Follow the instructions on the next several pages to configure the autosampler settings.
When finished select Apply or OK to save the settings.
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DSC Autosampler Sequence Stop Options

The Sequence Stop Options offers these actions that can occur when the DSC Autosam-
pler run sequence is stopped or runs to completion:

1. Select the desired radio button to determine the actions of the autosampler:

¢ Unload at load temperature: This option will cause the DSC Autosampler to
unload the pans and remove the lids at the end of the successful run sequence,
once the cell is within the specified load temperature range. In the event of an
error condition, where the sequence is prematurely stopped, the cell will be left in
that current state.

* Leave cell loaded: If you choose this option, the DSC Autosampler will not un-
load the cell or remove the lids when the run sequence stops.

2. Check or uncheck the Event (RCS) Off box to control the state of an external device
(Refrigerated Cooling System--RCS) connected to the instrument with the event cable
at the end of the Autosampler run sequence.

¢ Check the box to turn the event device (RCS) off at the end of the last autosampler
run in the sequence. This allows you to leave the RCS running during all of the
methods in the run sequence, but turn it off at the end of the run sequence.

e Uncheck the box (the default condition) to leave the event device (RCS) in the state
it was in at the end of the run sequence. If the RCS was on at the end of the run
sequence, it will remain on, if this box is left unchecked.

NOTE: In the event that the run sequence is stopped due to an error, the RCS
will automatically be turned off, regardless of your selection, to prevent frosting.
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TGA Autosampler Sequence Stop Options

The Sequence Stop Options offers one of two options that could occur when the TGA
Autosampler run sequence is stopped or runs to completion:

Select the desired radio button to determine the actions of the autosampler:

* Open furnace and unload: The Open furnace and unload option will cause the TGA
Autosampler to open the furnace and unload the sample pan at the end of the run
sequence.

¢ Leave furnace closed: If you choose the Leave furnace closed option, the TGA
Autosampler will not unload the sample pan when the run sequence stops, and the
furnace will remain closed.

Error Handling
Select the radio button next to the desired setting to turn it on:

* Recover on error: When you choose this setting (the default setting), the autosampler
attempts to continue operation if it encounters a recoverable, nonfatal error condition.
It will make several attempts to correct the error and, if it is unsuccessful, the
Autosampler will skip the current run and go on to the next one. An entry of the
error will be added to the error log. This setting is recommended for unattended runs.

* Halt on error: When you choose the Halt on error setting, the autosampler suspends
all further operation when it encounters any error condition. When an error occurs,
you must first correct the error, then continue operation from that point. An entry of
the error is added to the error log.

Disabling the Autosampler

Check Disable autosampler on the User Preferences - Autosampler Page, if you want
the autosampler to work as a single sample instrument. The instrument will not auto-
matically advance to the next run. If this option is unchecked (default condition), the
autosampler will operate as usual.
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Choosing Your Viewing Options

You can control the appearance of your program by specifically selecting the view options
that you want to display. There are several viewing options possible with the Advantage™
program. Two View menus are available, one in the Controller menu and one in the
instrument menu. These viewing options are detailed in the following sections.

Observing an Overview of All Instruments

When you have several instruments connected to a controller, you may want to be able to
see what is happening with each of the instruments. The

Advantage program offers a way to observe all of the instru- :

ments at once by selecting Instruments/Overview All Instru- Becenfigure

ments (shown here) from the Controller Menu. This opens a vtz Vsinmmans
window (shown below) that displays the most current informa-

tion regarding all of the instruments that are powered up and online with the controller.
Use this window to view various types of current information about the instruments that
are powered up and online with the controller.

i Overview All Instruments [ ]

g a2 gt e

2310 DsC 23208uto 29204ut0 2950 TGAHR  AutaTGA 2360 50T
28.3C 00.. 283°C 0.0, 283°C 00.. 283°C 0. 2950HR 2. 28.3°C 0O0.

wﬁb#@ﬂ

For Help. press F1 E E |i &

Use the icon buttons on the left side of the Overview window to choose from the follow-
ing types of information to view:

e PEl View Instruments: This is the default option. If the icon view of the
instruments and their temperatures is not displayed, click the button to open the icon
view. The icon view displays each instrument online, its GPIB address, instrument
type, current temperature, signal value, and instrument state. The instrument state is
represented by a small icon.
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* EE View Status: This button displays a table (shown below) of the information
such as that listed below:

Instrument: Name of each instrument powered up and online with the controller.

Instrument State: Calib(rating), Standby, Complete, Reject, Setup, Ready, Hold, or
Running

Temperature: Current temperature in degrees C.

Signal A: Current signal A value

Signal B: Current signal B value

Segment: Current method segment being executed.

State of Controls, etc.

B Overview All Instruments M= E3

m Inztrument | Inzt. State | Temp. | Signal & | Signal B | Seament | Stare | Gazh | Event
Iﬁ 1-291 Qtsiako Calib 28.3°C | 0.000 Stand By = Off 1 On
4- 29200 k0 Calib 28.2°C | 0.000 Stand By = OIff 1 On
(] ] 22950 TGA HR Calib 28.3°C | 0.000 Stand By | OFf 1 On
ZautoTEA 2950HR | Calib 28.3°C | 0.000 Stand By = Off 1 On
& B-2940 ThA Calib 28.3°C | 0.000 Stand By = O 1 On
3 2-2920 Db Calib 28.2°C | 0.000 Stand By = OIff 1 On
B-2970 DEA Calib 28.3°C | 0.000 Stand By | OFf 1 On
. F-2960 50T Calib 28.3°C | 0.000 Stand By = Off 1 On
1] | 2

For Help, press F1 E E |i o

* & View Information: Click this button on the Overview All Instruments window
to display a table containing the following information:

Instrument: Name of each instrument powered up and online with the controller.
Mode: Current instrument mode. To change the mode, select Experimental /Mode
from the menu.

Instrument Version: Current instrument software version.

e /M View Errors: Click this button on the Overview All Instruments window to

display a list of current errors associated with each instrument. These errors are any
that have occurred since the window was opened, since you started your instrument,
or since the time the log was last cleared.
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* 3 View Autosampler Information: Click this button on the Overview All

Instruments window to display a list of information about any autosamplers that are
powered up and online with the controller. The following information is provided:

Instrument: Name of each instrument powered up and online with the controller.
Autosampler State: Current state of the autosampler.
Run #: The run number that is currently being executed on

the autosampler listed. EEstore
Autosampler Status: Current status of the autosampler. Move
Sample Name: The name of the sample currently being Size
tested. Minimize
Sample B Name: The name of the second sample (for dual I BETIES
sample autosamplers) currently being tested. Close Alb+E4
e > View Overview Settings: Click this button on the Elusliony iz oy

Overview All Instruments window to open the Settings for
Overview Instruments window (shown below). This window lets you choose from
several different settings:
Settings for Overview Instruments EE | Always on Top: Check this box to
have the Overview All Instru-
ments window displayed on top of

[ always on top

¥ Auto fitting any other open windows at all
|2_ S econds to undate ﬂl times. If left unchecked, the win-
i dow will be displayed in the regular

fashion.

— Auto Fitting: Check this box to
have the information displayed on the Overview All Instruments window ad-
justed so that the column width is automatically adjusted to the appropriate size
based on context.

— Seconds to Update: Enter the amount of seconds that you want to elapse in
between updating of the Overview All Instruments window, providing fresh
information at the time interval entered.

You can also change these settings using the buttons on the right side of the status line as
seen in the figure below. Move the mouse over the button to see the current setting.
Double click on the button to change the setting.

Always on -
Auto Fitting Screen Update

N \EW%I_ 4
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Customizing the Overview Instruments Tool Bar

A drop-down menu (shown here) is available by clicking on the
. . . Hestone
icon on the upper right corner of the Overview All Instru- "
ments window. Included with the standard menu items is the az:E
Customize Tool Bar function. When you select this option the e
. . . . Minirmize

Customize Toolbar window (shown here) is displayed. Use Wi

. . . . dRINNES
this window to customize the tool bar on the Overiew All
Instruments window. Cloze Alt+F4

Cuztomize hoolbar

Customize Toolbar

Axailable buttans: T oalbar buttans:

= r

Separatar Separatar

K E

[ Cose |

_ Rz |

ﬂl Lll:hange zeftings ﬂl
il

572057

< Hemove |
= = [ e
1| | i» 1| | »

To add a button to the tool bar:

1. Click on the button that you want to add from the list of "Available buttons."
2. Click the Add button. The button will be added to the list of "Tool bar buttons."

3. Click the Close button when finished.

To remove a button:
1. Click on the button that you want to remove from the list of "Tool bar buttons."

2. Click the Remove button. The button will be deleted from the list of "Tool bar buttons"
and displayed in the list of "Available buttons."

3. Click the Close button when finished.
To change the order of the buttons:

1. Click on the button that you want to move in the list of "Tool bar buttons."
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2. Click either the Move Up or Move Down button to move the button one position up or
down. Repeat this until the button has been moved to the desired position. (You can
also drag-and-drop the button at its new location.)

3. Click the Close button when finished.
To restore the program default tool bar buttons:
1. Click the Reset button.

2. Click the Close button when finished.

Controller Viewing Options

When you use the controller View menu (shown here), you can choose o Status Bar |
to show or cancel the status bar (at the bottom of the window. See page =

1-2 for an illustration of these window parts. The status bar is displayed

when you open the Advantage™ program for the first time (default condition). When the
item is checked, it will be displayed. When the item is not checked, it will not be dis-
played.

Instrument Window Viewing

v Tool Bar

Options

Feal Tirme Plot Eull Screen Wiew

. . . Beal Tirme Flot i F3

Each instrument has its own View menu (shown here) to E:;Em_:_l:it v?ewlew F10
control several viewing options. You can check or = ,

T able Wigw F11

uncheck the View/Tool Bar option to turn the tool bar
on or off. The middle four menu items control the four Univerzal Analyzis...

different window views, which are explained below, Egar Len.

along with a brief explanation of the last two menu
items.

e RealTime Plot Full Screen View: Use the button or select View/Realtime Plot

Full Screen View from the menu to display the RealTime Plot window in full screen
view. Only RealTime Plot is displayed. This is a good view to use when you have
multiple instruments online and you want to tile the windows to view multiple plots
at a glance.

Thermal AdvantageTM UseR REFERENCE GUIDE messsssssssssssssssssssssssssssssssssssss 1-79



e RealTime Plot Pane View: Use the button or select View/RealTime Plot View

from the menu to display the RealTime Plot window in the middle pane along with
the Sequence Pane, Signal Display Pane, and Running Segment Pane.

NOTE: You can double click on the RealTime Plot Pane to automatically switch
to the Experimental Pane View.

¢ Experimental Pane View: Use the button, select View/Experiment View from

the menu, or press F10 to display the Experimental Pane in the middle pane along
with the Sequence Pane, Signal Display Pane, Running Segment Pane, and a small
(thumbnail) view of RealTime Plot. When you switch to a different view, after making
any changes to your experiment, the information is automatically applied.

NOTE: You can double click on the RealTime Plot thumbnail view to automati-
cally expand it to full view.

e Table Pane View: Use the % button, select View/Table View, or press F11 to

display the Table View Pane in the main pane along the Signal Display Pane,
Running Segment Pane, and a small (thumbnail) view of RealTime Plot.

NOTE: You can resize the panes just like you resize windows, by pulling the
sides or corners using the double-headed arrows. When you close the Advan-
tage program, the views and pane sizes are automatically saved for future
recall.

¢ Universal Analysis View: Use the @| button or select View/Universal Analysis to

open the Thermal Advantage Universal Analysis program. See the documentation
accompanying this program for further information.

* Error Log View: Use the button or select View/Error Log to open the Error Log

window. See Chapter 6 for further information on the Error Log.
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Switching Between Windows

There are basically three ways that you can switch between windows to move a particu-
lar instrument window to the forefront, which makes it the active window:

*  You can use the Window menu to choose the Cascade
desired numbered instrument submenu Tile Harizantally
selection. Click on the window name desired. Tile Wertizally
An example of the menu is shown here. The &range |cons

active instrument control window will be

checked on the menu. DG D B 7 1)

2 Standard - 2320 DSC (F 2]
2 TGA1000°C - 2350 TGA HR [F 3)

*  You can move the cursor to any part of a 4 Standard - 29206t [F 4)

window tbat may be sbowmg behind the 5 TGA 1000 °C - AutaTGA 2950HR [F §]
cgrrent wmdoW and Chck‘the mouse. The ‘ v 6 TGA-DTA - 2950 SDT [F 7)
window you clicked on will become the active

window.

® You can click on the desired taskbar button at the bottom of the window (shown
below) to move that window to the forefront and make it the active window.

Ao DSC B Auto TGA @ TMA | #31 DMA [E DEA

Thermal AdvantageTM UseR REFERENCE GUIDE messssssssssssssssssssssssssssssssssssssss 1—-21



1-22 e———— | hermal Advantage™ USER REFERENCE GUIDE



Chapter 2

Calibrating the Instruments

Overview

All thermal analysis instruments need to be calibrated on a certain schedule in order to
maintain accurate results. Most of the calibration procedures can be performed through
use of the individual instrument’s Calibrate menu (or through some special calibration
tool bar buttons). Since each instrument requires different calibration procedures, we
have separated the information here by instrument. Choose the instrument and calibra-
tion procedure you are interested in from the list that follows:

¢ (alibrating the DEA — see pages 2-1 through 2-7

Calibrating the DMA — see pages 2-8 through 2-22
Calibrating the DSC and DTA — see pages 2-23 through 2-42
Calibrating the SDT — see pages 2-43 through 2-64
Calibrating the TGA — see pages 2-65 through 2-78
Calibrating the TMA — see pages 2-79 through 2-91

Calibrating the DEA

Use the DEA Calibrate menu (shown here) to choose from three

Electronics...
main types of calibration: electronics, temperature, and sensor.

Temperature T able...

Each DEA must be calibrated for accuracy, using the following e
basic guidelines.

¢ Perform Sensor calibration every time that you install a new ceramic parallel plate,
ceramic single surface, or sputter coat sensor to obtain precise geometry and RTD

values. When you install the remote single surface sensor, you need to enter the chip
ID.

¢ Use the Temperature Table to input or reset temperature calibration data.
Temperature calibration is not routinely performed with the DEA.

¢ Perform instrument Electronics calibration when you first receive the instrument, and
at least once a month to calibrate the electronics on the analog board.

Refer to the following pages for the instructions needed for each type of DEA calibration.
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Electronics Calibration

Select Calibrate/Electronics from the DEA menu or click the % button on the tool bar
to perform the DEA electronics calibration procedures.
Electronics calibration is performed at least once a month to calibrate the electronics on

the analog board. This is a nine-step procedure using two calibration fixtures. The ap-
proximate time needed to complete the electronics calibration is 2.5 hours.

NOTE: Calibration is particularly important with changing weather and labora-
tory conditions.

Before you can begin the software portion of the calibration, you will need to perform the
following steps:

1. Remove the ram and any sensor(s) from the DEA instrument. Disconnect the remote
interface cable from the instrument base, if applicable.

2. Install the seven-position DEA internal calibration fixture in place of the ram. Replace
the bell jar and purge the enclosure at 0.5 L/min during each step of the calibration.

3. Select Calibrate/Electronics from the DEA menu, the first calibration window (shown
here) is displayed.

'ﬁ]Eleclmnic Calibration - Step 1 of 9 HE

—Step 1 of 9

1. Mount seven position DEA internal calibration fisture in place of the DEA ram.

2. Set calibration fisture switch to position 1.

Estimated run time: |41 00 minutes

[Eartirue | kgt | Help

NOTE: You must advance to each step while performing this calibration.

These steps are performed to calibrate each setting in turn.
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10.

11.

12.

13.

14.

Make sure that the seven-position DEA internal calibration fixture has been mounted
in place of the DEA ram, as directed in the window.

. Replace the bell jar and purge the enclosure at 0.5 L/min during each step of the

calibration.

. Turn the calibration fixture switch to the appropriate position. The Estimated run

time for the entire procedure will be displayed. (The run time feature is provided for
your convenience so that you can gauge the time needed to run this step and start the
next step.)

Select Start.

. When the calibration is finished ("Calibration Complete" is displayed in the title bar

and the software will beep), select Continue to go on to the next step.

Repeat steps 5 through 9 for all seven positions, then remove the seven-position DEA
calibration fixture.

Mount the two-position calibration fixture in position 8.
Select Start.

When the calibration is finished ("Calibration Complete" is displayed in the title bar),
select Continue and mount the two-position calibration fixture in position 9.

Select Start.

When the calibration is finished ("Calibration Complete" is displayed in the title bar),
select Save Calibration.

CAUTION: Ifyou Abort (stop)the calibration, without completing all
ofthe steps,the DEA willbe uncalibrated and willnot be ableto
functionasit should. Youmust go back and startthe electronic
calibrationfromthe beginning and complete all ofthe steps.
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Sensor Calibration

Use the Sensor calibration option to display a window that allows you to verify or enter
the calibration values for a DEA sensor.

The sensors are interchangeable parts of the DEA instrument. They are the key to the
DEA system, providing precise control in benchtop analysis of bulk sample properties and

sample surface properties.

There are four types of sensors, which correspond to the DEA modes of operation:

DEA Ceramic Parallel Plate
Used to evaluate bulk dielectric properties in a material.

DEA Sputter Coated
Used to evaluate bulk dielectric properties in a thin sample
material.

DEA Ceramic Single Surface
Used for surface property evaluations and curing experiments.

DEA Remote Single Surface
Used to evaluate changes in a material
that occur during a cure.

For detailed information on the DEA sensors, refer to the instrument operator’s manual.

NOTE: The information displayed in the Sensor Calibration window varies
according to the instrument mode (sensor) selected. See “Using the Mode
Functions” in Chapter 3 for instructions on how to change the sensor selection.

To perform sensor calibration, turn to the section that applies to the type of sensor you
have installed on your instrument.
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Sensor Calibration for Sputter Coated, Ceramic Single Surface,
and Parallel Plate Modes

Use this procedure to calibrate the sensor in either the sputter coated, ceramic single
surface, or parallel plate modes. Follow the instructions below.

1. Install the appropriate ram and sensor(s).

2. Place the bell jar on the instrument. (NOTE: Sensor calibration cannot be completed
unless the bell jar is in place.)

3. Turn on the nitrogen purge and allow the DEA to purge for five minutes at a flow rate
of 0.5 liters/min.

4. Select Sensor Calibrate on the DEA keypad. After approximately one minute, sensor
calibration will be complete and the ram will open.

To display or edit the calibration values, follow these instructions:
1. Select Calibrate/Sensor

on the DEA menu. The [£] Sensor Calibration for 2370 DEA [F 6)
Sensor Calibration

window (shown here) is By Im BTD ||:|_|:||:|
displayed.
Ok I Cancel | Help |

2. Verify (ceramic single
surface or parallel plate
modes) or enter (sputter
coated mode) the Geometry.

NOTE: The geometry calibration value requires manual entry for the sputter
coated sensor.

For the Sputter Coated Mode: Enter the sputter coated area on the sample (mask area).
To obtain the value for your particular mask, measure the inside diameter of the mask to
+/-0.01 mm. This value is used to calculate the geometry. For the sputter coat mask
supplied, the geometry value is 340 sq.mm +/- 1 sq.mm.

For the Parallel Plate and Ceramic Single Surface Modes: The geometry is automati-
cally calculated during sensor calibration.

3. Verify the RTD value, which is automatically calculated during sensor calibration.
4. Select OK.

5. Record the geometry and RTD values if you plan to reanalyze a sample after external
pretreatment while the sample is on the sensor (e.g., ceramic single surface sensor).
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NOTE: The first time you calibrate the sensor, the plunger may not be correctly
lined up with the furnace. If this happens, call TA Instruments for service.

NOTE: The calibration procedure is complete when the ram opens and the
instrument status changes back to standby. Do not stop the calibration proce-
dure before it is complete, or your experiment will run without the needed
sensor calibration data.

Sensor Calibration for the Remote Single Surface Mode

Use this procedure to enter the sensor chip ID in the remote single surface mode. Follow
the instructions below.

1. Select Parameters/Sensor on the [&] Sensor Calibration for 2370 DEA [F 6)
main menu. The Sensor Calibra-
tion window is displayed.
Chip ID: |E
2. Enter the Chip ID number, which
is printed on the connector end of ak. | Cancel | Help |
the ribbon cable of the remote

single surface sensor (the numbers
before the decimal point).

3. Select OK.

NOTE: Disconnect the remote interface cable from the instrument when it is
not in use.
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Using the DEA Temperature Table

Select Calibrate/Tem-
perature Table to

display the temperature — Calibration T able
table that the instru-

[E Temperature Calibration -2970 DEA (F 6)

ment applies to the Obzerved Temperature "C Corect Temperature “C
collected data. Use this Paint 1: 3.79

window (shown here) Pantz  [s567 3379

to enter from one to

two temperature cali-

bration points (pairs of

observed and correct 0K Reset | Cancel | Help

temperature points).
The observed and
correct temperature corresponds to the experimental and theoretical transition tempera-
ture (e.g., melting point) of the calibrant respectively.

Temperature calibration is not routinely performed with the DEA.

NOTE: The Temperature Table is not available when the instrument is in the
calibration mode.

NOTE:
A single-point calibration shifts the sample temperature by a constant amount.
A two-point calibration shifts the temperature with a linear correction (straight

line) and projects this correction to temperatures above and below the two
calibration points.

The Platinum RTDs used on the ceramic sensors are highly accurate and
should not need any further calibration after the sensor has been calibrated.

e If these values are correct, select OK or Cancel.

¢ If new values are to be entered manually:
1. Select the Reset button to remove all previously stored values.
2. Determine the temperature calibration points.
3. Enter the Observed and Correct temperature points in the table.

4. Select OK when all points have been entered to save the settings to the instrument.

NOTE: When temperature calibration is in effect, Temp in *C appears in the
status line. When it is not in effect, Temp in °C appears in the status line.
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Calibrating the DMA

Use the Calibrate menu for the DMA (shown here) to choose from Clamp...

several types of calibration. Two of the types shown in the menu Pasition...

have submenus to choose from. This section provides step-by-step Instrument »
information on how to perform all of these calibrations. Repart C
Each DMA must be calibrated for accuracy, using the following Temperature Table...

basic guidelines.

Clamp Calibration: You need to perform the various Clamp Calibrations when you
change from one clamp type to another.

Position Calibration: You need to perform the Position Calibration when the DMA
is moved or turned off, or at least once a month. The purpose of this calibration is to
calibrate the absolute position of the drive shaft (and slide) as read by the optical
encoder.

Instrument Calibrations: You need to perform the following Instrument Calibrations
under the following circumstances—when the instrument is moved, if the feed hose
for the air cool or GCA is either removed or installed, or on a regular (monthly) basis.

— Electronics calibration
— Force calibration (balance and weight)
— Dpynamic calibration (mass, compliance, and analyze)

Calibration Reports: You can obtain a report on clamp and instrument types of
calibrations after you have performed the steps needed.

Temperature Calibraton: Temperature calibration should be done when you first
receive the instrument, when the DMA is moved or turned off, or at least once a
month. After you perform the calibration, the data is updated in the Temperature
Table.

Refer to the following pages for the instructions needed for each type of DMA calibration.
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Clamp Calibration

Select Calibrate/Clamp from the DMA instrument menu when you install a clamp for the
tirst time or change from one clamp to another on the DMA 2980. When you change the
clamp selection, you will be prompted to perform a clamp calibration. Follow these steps:

1. Select Calibrate/Clamp from the ®= Calibrate Clamp: 2980 DMA [F 5) [7]x]
DMA menu. The introduction - Install elamp
window (ShOWl’l here) is dis- 1. Select clamp twpe, then mount clamp.
played- I Dual Cantileyer j

2. Select clamp calibration tppe:

2. Select the clamp type from the
drop-down list. Install the desired
Clamp (dO not mount a sample). Press 'Continue' to begin the calibration step(s).

| & Calibrations =~

3. Select the type of clamp calibra-

: LCloze | Help |
tion to be performed.

4. Click the Continue button to proceed. You will then perform the Clamp calibration,
following the instructions displayed. The steps will lead you through the clamp mass,
clamp zero, or compliance calibration procedures, depending on the clamp and
calibration type(s) you have selected.

Clamp Calibration - Step 1 (Clamp Mass)

Clamp Mass calibration is performed to allow the instrument to compensate for the mass
of a specific clamp. It is the first type of calibration to be performed when you either
install a clamp for the very first

time, or change from one clamp to  |[=[Ern e iDL T G

another.

Calibrate Clamp Masz
You can run a check to see if your
clamp mass needs calibration by
performing a small test. Press the
FLOAT key to release (float) the
clamp. Manually position the
clamp in the middle of its range of
travel and release it. The clamp
should maintain its position or
slowly drift up or down. If the
clamp rapidly sinks or rises, the
clamp mass requires calibration as described below:

1. Mount the clamp.

2. Cloze the furnace for all clamps except submersion type.

Frezs 'Continue’ to begin the Clamp Mass calibration step.

Afmrt Exit Help

1. Clear the clamp area on the instrument. If you are using a submersion type clamp,
skip to step 3.
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2. Press the FURNACE key to close the DMA furnace. (Do not close the furnace when
submersion type clamp is installed.)

3. Press the Continue button on the Step 1 window to begin the clamp mass calibration
step.

The furnace will open when the clamp mass calibration has completed. (It normally takes
approximately seven minutes to complete the clamp mass calibration.) The next step that
is displayed depends upon the type of clamp being calibrated—follow the steps appropri-
ate to the window displayed.

NOTE: If the clamp continues to rapidly sink or rise instead of floating, after the
clamp mass has been calibrated, you will need to perform a position calibration.

Clamp Calibration - Step 2

Clamp Zero calibration is needed to determine the point of zero sample length for auto-
mated sample length (tension) or thickness (compression and penetration) measurement.
This step is performed when you install a film or fiber tension clamp, a penetration clamp,
or a compression clamp. It is not performed when you install a single or dual cantilever
clamp, a shear sandwich clamp, or a 3-point bending clamp.

NOTE: You can also perform the clamp zero calibration by pressing the ZERO
CLAMP key on the instrument keypad.

For Film/Fiber Tension Clamps:
To zero the clamp for a film or fiber tension type of clamp, follow these steps:

1. Measure the offset gauge, found in the accessory kit, with calipers to determine its
length.

2. Mount the offset gauge in the fixed clamp. If you are using a submersion type clamp,
skip to step 4.

3. Press the FURNACE key to close the DMA furnace. (Do not close the furnace when a
submersion type clamp is installed.)

4. Enter the length of the offset gauge (range of 5 to 30 mm) in the appropriate field.
5. Select Continue. The zero length point for the sample is determined to be the under-
side of the fixed clamp. The furnace will open when the clamp zero calibration has

been completed.

6. Remove the offset gauge when the furnace opens.
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For Compression or Penetration Clamps:

1. If your clamp needs a gauge block, enter its size in the gauge block length field. (These
clamps normally do not use a gauge block, so this entry can be left unchanged at 0.0.)
If you are using a submersion type clamp, skip to step 3.

2. Press the FURNACE key to close the DMA furnace. (Do not close the furnace when a
submersion type clamp is installed.)

3. Select Continue. The clamp faces will be pressed together to determine the zero length
point. The furnace will open when the clamp zero calibration has completed.

4. Press Continue to proceed to the next window.

Calibrate Clamp Compliance - Step 3

Compliance calibration is used to measure the flexibility of a clamp and calibrates the
instrument to that flexibility. Compliance calibration is performed when you install a
single or dual cantilever clamp, 3-point bending clamp, or a film tension clamp using a
rigid precision steel sample with known dimensions. It is also performed without a
sample when you install a penetration clamp or compression clamp. Compliance calibra-
tion is not performed when you install a shear sandwich or fiber tension clamp (e.g., step
3 of clamp calibration is not displayed).

The procedure used for compliance calibration is slightly different depending on the type
of clamp installed. Choose the instructions that are applicable to your clamp.

For Cantilever, Film Tension, or 3-Point Bending Clamps:

1. Measure the precision steel compliance sample, provided in the accessory kit, with
calipers to determine its thickness and width.

2. Mount the compliance sample and measure the sample length. If you are using a
submersion type clamp, skip to step 4.

3. Press the FURNACE key to close the DMA furnace. (Do not close the furnace when a
submersion type clamp is installed.)

4. Enter the compliance sample dimensions (in this order - length, width, and thickness).

5. Select Continue. The furnace will open when the compliance calibration has com-
pleted.

6. Press Continue to proceed to the next window.
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For Compression and Penetration Clamps:

1. If you are not using a submersion type clamp, press the FURNACE key to close the
furnace. When a submersion type clamp is installed, skip to step 2.

2. Select Continue to calibrate the clamp compliance.

3. Press Continue to proceed to the next window.

Clamp Calibration Report

After you have completed the clamp calibration procedures, the results are put into a
report, which is displayed in the window shown below. Use the Clamp Calibration
Report option to view or print this report.

El:lamp Calibration Report 2930 DMA (F 8] EE
— Calibrate Clamp Report
Thisz iz a zample ;I
calibration report
for testing.

T pint.. | Help

Select OK when you have finished reviewing the report.

Select Print to send the report to a printer.
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Position Calibration

Use the Position calibration function to calibrate the DMA when it is moved or turned
off, or at least once a month. The purpose of this calibration is to calibrate the absolute
position of the drive shaft (and slide) as read by the optical encoder.

The instrument stores the clamp position in memory until the next calibration. In the
event that the instrument loses the stored position, you will see one of these errors: Error
255, 274, 300 or 322.

NOTE: To retain the Position calibration, make sure that you press the STOP
key and wait several seconds before you reset or turn off the instrument.

Clamp Check

You can run a check to see if your clamp position needs calibration by performing a small
test. Press the FLOAT key to release (float) the clamp.

For all clamps except penetration and compression: Manually move the clamp to the
top of the travel. The position signal on the instrument display should read 0 + 0.5 mm.
Move the clamp to the bottom of the travel. The position signal should read 25.0 + 0.5
mm. If this is not the case, recalibrate the position as directed in this section.

For penetration and compression clamps: Manually position the clamp in the middle of
its range of travel and release it. The clamp should maintain its position or slowly drift up
or down. If the clamp rapidly sinks or rises, and the clamp mass has already been cali-
brated, the clamp position requires calibration.

Position Calibration Procedure

If your clamp position needs calibration after you have performed the clamp check above,
follow these steps:

1. Remove both the fixed and moveable clamps, unless you have the large 3-point bend-
ing, film tension, or fiber tension clamp installed. (Those clamps can be left on for this
calibration because they do not interfere with the instrument's movements.) Skip to
step 3 if you are using a submersion type clamp.

2. Press the FURNACE key to close the DMA furnace. (Do not close the furnace when a
submersion type clamp is installed.)

3. Select Calibrate/Position from the DMA menu. The window shown on the next page
is displayed. Select Continue. The position will be calibrated automatically.

The furnace will open when the calibration has completed. (It normally takes approxi-
mately five minutes to complete the position calibration.)
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2 Calibrate Position - 2380 DMA (F 5) EE
4. Select Continue again to

complete the procedure. Calibrate Position

1. Remove both the fixed and moveable clamps for small 3-paint
bend, comprezsion, penetration, submergion twpe, or customized
clamps anly.

2. Cloze the furnace for all clamps except submersion pe.

Prezz 'Continue’ to begin the calibration step.

St E wit Help

Instrument Calibration

Instrument calibration needs to be done when the DMA is moved, the

Electronics...
Force... tfeed hose for the air cool or GCA is removed or installed, or at least once
Dynamic... a month. The menu shown on the left is displayed when you select

Calibrate/Instrument from the DMA menu. For further information on
each of the three main types of instrument calibration, see the sections
on the following pages.

Electronics Calibration

Electronics calibration is performed at least once a month to calibrate the electronics on
the analog board. This calibration automatically removes the air to lock the slide (drive
shaft) and applies a static force to the motor as a calibration reference. The instrument
then uses a series of frequencies to perform the calibration.

Follow the steps below:
1. Remove both the fixed and moveable clamps.
2. Press the FLOAT/LOCK key

until the drive shaft can move
up and down freely.

E Calibrate Electronics - 2980 DMA [F 8] EE

Calibrate Instrument Electronicz

3. Install the shipping bracket 1. Remave bath the fised and movable clamps.
(see Chapter 2 of the instru- 2. Press the FLOAT ALOCE. key an the module until the drive

. zhaft cah move up and down freely.
ment manual for the instruc-
tions).

3. Inztall the shipping bracket.

Presz 'Continue’ ta beain the calibration step.
4. Select Calibrate/Instrument/
Electronics from the DMA
menu. The window shown

here is displayed. dibort Exit Help
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5. Select the Continue button.

6. Remove the shipping bracket when "Cal Done" status appears on the instrument's
display.

7. Perform the following force calibration procedure after the electronics calibration has
been completed.

Force Calibration

Force calibration is used to adjust the force exerted by the clamp on the sample and the
force registered by the instrument as the experiment proceeds. There are two types of
force calibrations that should be performed regularly—balance and weight calibration.
Both of these calibrations must be done in the following situations:

When the DMA is moved,
or
At least once a month.

1. Select Calibrate/Instru- Ly L LY () |

ment/Force from the
DMA instrument menu.

. .. Calibrate F Bal
The first step is dis- SiNiets FRIEE Baanee
played in the window 1. Remave both the fired and movable clamps.
shown here. The first 2. Claze the funace.
step is Force/Balance
calibration, which Presz 'Continue' to begin the calibration step.

measures the amount of
force needed to hold the
position of the drive

shaft. :
e E xit Help

2. Remove both the fixed
and moveable clamps.

3. Press the FURNACE key to close the DMA furnace.
4. Select Continue. The instrument will be calibrated automatically. The furnace will

open when the calibration has completed. (It normally takes approximately seven
minutes to complete the force/balance calibration.) Press Continue again to proceed.

The next step in the force calibration procedure is Force/Weight calibration, which mea-

sures the amount of force needed to hold the position of the drive shaft when weight has
been added.
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Follow the steps below to perform the force/weight calibration:

1. After completing step 1
the step 2 window ¥ Calibrate Force: Step 2 - 2980 DMA [F 8)
(shown here) is dis-

played. Calibrate Force Weight

1. Flace the 1009 weight an top of the drive shaft dovetail.
2. Pla.ce the 100 gram take sure that the weight iz centered on the dovetail and that
weight on top of the the thermocouples do nat tauch the weight.

drive shaft dovetail.
Make sure that the
weight is centered on
the dovetail and that the
thermocouples do not
touch the weight.

2. Clogze the furnace.

Frezz 'Continue’ to begin the calibration step.

far E =it Help

3. Press the FURNACE key
to close the DMA furnace.

4. Select Continue. The instrument will be calibrated automatically. The furnace will
open when the calibration has completed. (It normally takes approximately seven
minutes to complete the force/weight calibration.)

5. Remove the weight.

6. Perform the Dynamic calibration after the Force/Weight calibration has been com-
pleted.
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Dynamic Calibration

Dynamic calibration is used to measure several samples of known stiffness and loss to
characterize the dynamic performance of the instrument. Dynamic calibration must be
done in the following situations:

e  When the DMA is moved or turned off, or
e At least once a month.

NOTE: Depending on the amount of compliance samples that you use, Dy-
namic calibration can take from 15 minutes up to two hours for completion.

Select Instrument/Dynamic from the DMA Calibrate menu and follow the steps provided
on the series of windows displayed. The first step in the series of dynamic calibration
windows is shown below.

Step 1: Install Clamps
1. Install the 35-mm

dual cantilever EDynamic Calibration: Step 1 - 2980 DMA [F 8] |
clamp on the DMA.

Inztall Clamps
2. Close the furnace. 1. Install a dual cantilever clamp.

2. Cloze the furnace.

3. Select Continue to

begin calibration.
Select Continue Prezs 'Continue’ to begin the calibration step.

again to proceed to
the next step (com-
pliance calibration)
in the dynamic
calibration proce-
dure.

farart E xit Help

(continued on next page)
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Step 2: Calibrate Compliance Sample

Compliance calibration is performed using a rigid precision steel sample with known
dimensions. It is used to measure the flexibility of a sample and calibrates the instrument
to that flexibility.

1. Measure the
precision steel

EDynamic Calibration: Step 2 - 2980 DMA (F 8]

compliance

sample, provided — Calibrate Compliance Sample

in the accessory 1. Enter the dimensiong of the steel compliance zample.

kit, with calipers Length: Width: Thickress:

to determine its I—

I IEI 1]
thickness and E o o o
width.

2. Mount the sample.

2. Enter the mea- 3. Cloze the fumace for best results.

sured width and

thickness of the Prezz ‘Continug’ to begin the calibration step.

precision steel

compliance

sample in the Lontinue Ll Exit Help

appropriate fields
and enter 35 mm
as the length. Then select Continue. The furnace will open when the clamp mass
calibration has been completed.

3. Mount the compliance sample in both the fixed and floating clamps.

4. Press the FURNACE key to close the DMA furnace.

5. Select Continue. The furnace will open when the clamp mass calibration has com-
pleted. Select Continue again to proceed to the next step.

The next step requires calibration of the 0.005-inch steel sample.

Dynamic Calibration - Step 3
Calibrate 0.005 Steel

1. Remove the compliance sample, which was calibrated in step 2, from the clamp.

2. Mount the 0.005-inch (0.12-mm) steel sample carefully. Make sure that the sample is
not bent or otherwise deformed.

3. Press the FURNACE key to close the DMA furnace.
4. Select Continue to begin calibrating this sample. The furnace will open when the
clamp mass calibration has completed. Select Continue again to proceed to the next

step.

The next step requires calibration of the 0.010-inch (0.25-mm) steel sample.
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Dynamic Calibration - Step 4
Calibrate 0.010 Steel

1.

2.

Remove the 0.005-inch steel sample, which was calibrated in step 3, from the clamp.

Mount the 0.010-inch (0.25-mm) steel sample. Make sure that the sample is not bent or
otherwise deformed.

Press the FURNACE key to close the DMA furnace.

Select Continue to begin calibrating this sample. The furnace will open when the
clamp mass calibration has completed. Select Continue again to proceed to the next
step.

The next step requires calibration of the 0.020-inch (0.50-mm) steel sample.

Dynamic Calibration - Step 5
Calibrate 0.020 Steel

1.

2.

Remove the 0.010-inch steel sample, which was calibrated in step 4, from the clamp.

Mount the 0.020-inch (0.50-mm) steel sample. Make sure that the sample is not bent or
otherwise deformed.

Press the FURNACE key to close the DMA furnace.

Select Continue to begin calibrating this sample. The furnace will open when the
clamp mass calibration has completed. Select Continue again to proceed to the next
step.

The next step requires calibration of the 0.030-inch (0.76-mm) steel sample.

Dynamic Calibration - Step 6
Calibrate 0.030 Steel

1.

2.

Remove the 0.020-inch steel sample, which was calibrated in step 5, from the clamp.

Mount the 0.030-inch (0.76-mm) steel sample. Make sure that the sample is not bent or
otherwise deformed.

Press the FURNACE key to close the DMA furnace.

Select Continue to begin calibrating this sample. The furnace will open when the
clamp mass calibration has completed. Select Continue again to proceed to the next
step.

Thermal AdvantageTM UseR REFERENCE GUIDE e ssssssssssssssssssssssssssssssssssssssss  2—79



Dynamic Calibration - Step 7
Analyze Calibration or Continue

If you completed the first six steps of the dynamic calibration procedure, you have com-
pleted calibrating all of the steel samples. At this point, you can decide to choose one of
the following options:

If you are planning to run low stiffness samples frequently, you may wish to calibrate
additional steel samples. Select Continue to calibrate up to 5 additional steel samples
and go on to step 8 (see below).

If you feel that calibration of the first 5 steel samples is sufficient, you can select
Analyze to analyze the current calibration data. The program automatically analyzes
and evaluates the results from all of the compliance samples that you have already
run to determine the instrument calibration constants. This process can be viewed on
the Signal Display Pane. See the Dynamic Calibration Report for the results of the
calibration.

NOTE: Depending on the number of compliance samples that you use, Dy-
namic calibration can take from 15 minutes up to two hours for completion.

NOTE: If this calibration is not successful, repeat the calibration using 0.015-
inch and 0.025-inch steel samples. If the calibration is still not successful,
repeat the calibration again using 0.020-inch and 0.050-inch steel samples. If
the calibration fails for a third time, call TA Instruments for service.

Optional: Dynamic Calibration - Step 8
Calibrate Additional Steel Samples

1.

2.

Remove the mounted steel sample from the clamp.

Mount a new steel sample. Make sure that the sample is not bent or otherwise de-
formed.

Press the FURNACE key to close the DMA furnace.

Select Continue to begin calibrating this sample. The furnace will open when the
clamp mass calibration has completed.

At this point, you can decide to choose one of the following options:

You may wish to calibrate additional steel samples. Select Continue to calibrate
additional steel samples (total of five additional samples).
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If you feel that calibration of the samples already done is sufficient, you can select
Analyze to analyze the current calibration data. The program automatically analyzes
and evaluates the results from all of the compliance samples that you have already
run to determine the instrument calibration constants. This process can be viewed on
the Signal Display Pane. See the Dynamic Calibration Report for the results of the
calibration.

Using the DMA Temperature Table

There are two types of temperature calibration that can be performed for the DMA 2980
instrument. See the following sections for a description of the two temperature calibra-
tion types and instructions on how to perform the procedures.

Absolute Temperature Calibration

Perform these steps for absolute temperature calibration of the DMA sample thermo-
couple:

1.

Select Calibrate/

Temperature ﬂTemperature Table -2380 DMA (F 8] |
Table to open the - Calibration Table

Temperature

Table (shown Observed Temperature *C Comect Temperature *C

here). Click the Paint 1-

Reset button to l I
clear any previous | I
calibrations from Pairt & I |
| |
| |

Paint 2:

the instrument
and select OK.

Paint 4:

Point &
Install the desired

clamp. If the
clamp was just
installed, select k. FRezet | Cancel | Help
Calibrate/ Clamp.
Perform clamp
calibration, then position the sample thermocouple so that the tip of the thermocouple
is near the sample, but does not interfere with the motion of the clamps or slide.

Make sure that the DMA 2980 is held at ambient temperature, with the furnace open,
for at least one hour before beginning the routine.

Measure and record the ambient temperature in the general area of the DMA 2980.
You can do this using a reliable external thermometer.

Note the ambient temperature reading of the DMA 2980.
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6. Select Calibrate/Temperature Table to open the Temperature Table again. Under
Point 1, enter the temperature reading from the external thermometer as the correct
temperature, and the reading from the DMA as the observed temperature. Then
select OK.

Dynamic Temperature Calibration Procedure

If you are going to perform temperature ramp experiments on the DMA 2980, with the
single/dual cantilever or 3-point bending clamps, you can use the following steps to
compensate for temperature lag. However, similar temperature calibration standards are
not currently available for the other DMA clamps.

NOTE: ASTM Standard Test Method E1867-97* "Standard Test Method for
Temperature Calibration of Dynamic Mechanical Analyzer" describes another
method for dynamic temperature calibration based on a polymer encapsulated
metal standard.

1. Perform the steps above to correct for absolute temperature.
2. Mount the thin polycarbonate test bar (provided in the accessory kit) on the clamp.

3. Measure the glass transition (Tg) of the polycarbonate sample under stepwise-isother-
mal conditions.

4. Set up the same instrument parameters you intend to use in your experiment.

5. Measure the Tg of the polycarbonate sample at the underlying heating (or cooling)
rate you intend to use in your experiment.

6. Using the Universal Analysis program, analyze both data files, and note the tempera-
ture of the glass transition. (See the Universal Analysis online help or online manual
for information on using the program.)

7. Select Calibrate/Temperature Table to open the Temperature Table. Under Point 1,
enter the Tg measured by the stepwise-isothermal method as the correct temperature,
and the Tg measured from the dynamic experiment as the observed temperature.
Then select OK.

The instrument is now compensated for thermal lag at the specific underlying heating
rate chosen. If a different heating rate is required, the dynamic run should be repeated at
the required rate. The compensation for temperature lag can be significant. After
completion, the ambient temperature reading may be unusually high or low, which is
normal, and should be expected.

*You may obtain ASTM E1867-97 from: ASTM, 100 Bar Harbor Drive, West Conshohocken, PA 19428-2959,
(610) 832-9500.
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Calibrating the DSC and DTA

To obtain accurate experimental results you should calibrate each standard DSC, dual
sample DSC (2920 only), pressure DSC, and 1600°C DTA when you first install it. For the
DSC 2920 cells, the calibration will be stored in the cell's memory and automatically
entered when the cell is installed. Therefore, you can easily change cells on the 2920
without recalibrating each time you do. For the best results, however, you should recali-
brate periodically.

Perform calibration runs that encompass the temperature range you plan to use in your
experiments. If you change the general temperature range of your experiments later, you
may wish to recalibrate within the new range.

For precise experimental results you will need to generate a new calibration file whenever
you change one of the following parameters:

Ramp rate (selected in the procedure)

Purge gas

Cooling technique (LNCA, RCS, or DSC Cooling Can)
Pressure (in PDSC experiments)

First use of the cell.

Calibration is performed in the instrument's calibration mode, which is accessed through
the Mode Parameters window (see Chapter 3 for details on modes).
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Types of Calibration

Calibration consists of several different types of calibrations, which are specific to each
cell, each of these will be explained in detail in this chapter. A brief description of each
type of calibration begins below.

Baseline slope and offset (all cells)

Cell constant calibration (DSC, Dual Sample DSC, and Pressure DSC cells)
Temperature calibration (all cells)

Pressure calibration (DSC 2920 Pressure cells only)

Crosstalk calibration (DSC 2920 Dual Sample cells only).

Baseline Calibration Type

Baseline calibration needs to be performed for each cell. This calibration involves heating
the cell through the entire temperature range in which it will be operated and using the
same heating rate and purge gas to be used in subsequent experiments.

The baseline calibration measures the amount by which the heat flow curve deviates from
zero so that this deviation can be taken into account during calibration.

The baseline calibration is calculated from data gathered as an empty cell is heated
through the temperature range expected in subsequent experiments. The minimum RMS
(root mean square) deviation from the data is calculated to determine the best straight-line
tit. This adjusts the difference in output between the reference and sample thermo-
couples.

e DSC 2910 and 2010 defaults are 0.00 (slope) and 50000.00 (offset).
e DSC 2920 defaults are 0.00 (slope) and 0.00 (offset).

Cell Constant Calibration Type

The cell constant determination is based on a run in which a known sample (standard) is
heated through its transition temperature and data is gathered for analysis. The DSC cell
constant and onset slope are determined from the data for calibration of the cell.

o Cell constant is the ratio of the known heat of fusion to the measured experimental
heat of a standard. The experimental heat is calculated using the peak integration
area, normalized to the sample weight.

* Onset slope, or thermal resistance, is a measure of the temperature drop that occurs in
a melting sample in relation to the thermocouple. Theoretically, a standard sample
should melt at a constant temperature. As it melts and draws more heat, a
temperature difference develops between the sample and the sample thermocouple.
The thermal resistance between these two points is calculated as the onset slope of the
heat flow versus temperature curve on the front side of the melting peak. The onset
slope value is used in most DSC kinetic and purity calculations to correct for this
thermal resistance.
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Temperature Calibration Type

This calibration type is used to calibrate the instrument for temperature. The information
gathered from temperature calibration is entered in the temperature calibration table,
which is applied to the collected data.

NOTE: A multiple-point calibration is more accurate than a one-point calibra-
tion.

A single-point calibration shifts the sample temperature by a constant amount.

A two- or more-point calibration shifts the temperature by a constant amount
below the first point, uses a smooth curve through the calibration points and
shifts by a constant amount after the last point.

Pressure Calibration

Pressure calibration is an optional calibration procedure for the DSC 2920 Pressure cells
only. It is based on comparing the pressure readings at two points-typically one atmo-
sphere and another pressure value selected by you—to the pressure reading on an exter-
nal pressure gauge. See page 2-37 for more information.

Crosstalk Calibration

Crosstalk calibration is an additional calibration procedure that is optional when the dual
sample DSC cell is used. This calibration uses the cell constant data to calculate and
eliminate any signal cross-over occurring between the two sample sides of the dual
sample DSC cell. Crosstalk between samples A and B is minimal and typically less than
0.20%. The default value is 0.0. See page 2-41 for more information.
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General Calibration Instructions

The first three types of calibrations have steps that are common to all three. You will need
to perform the following general steps to calibrate the DSC and DTA for baseline, cell

constant, and temperature:

1. Put the instrument in Calibration

button on the tool bar. This
opens the Mode Parameters
window (shown here). Click the
arrow to open the Mode Selec-
tion list and choose the calibra-
tion mode.

Conduct the appropriate calibra-
tion experiments as directed in
the next section “Gathering
Calibration Data.”

Select Analysis from the DSC
Calibrate menu or click on the

|£ button on the tool bar to

mode: Select Experimental/Mode or click the E:';.'ﬂ

1 Mode Parameters for 2920 DSC [ 1) |

Mode Selection

Signals saved
Timne [rnirn)
Temperature ["C]
Heat Flow [t

[ BCS or MC& attached

— Tranzition Direction
¥ Exotherm Up

™ Exotherm Down

open the calibration analysis a. I Cancel | Help
window (shown below).
Thermal Advantage - [Standard - 2920 DSC (F 2] M=l E
File Instruments  Wiew 'Window Help 18] x| 4. Analyze the
Contral  Experimental  Analvze  Tool:  Wiew calibration
= ; = : files (for
rE D EEEEES B8 KFE| i
4
Run1 Calb 28.3°C 0.000 Stand By Constant, and
From runz lgc indiurn temperature
2000- . .
calibration)
00— following the
instructions in
-20.0~ the section
z 00 called “Ana-
'_ = . N . --
Open File | = Lyznlg C]?)h .
Select Type | 2 Eno- ration Data
on page 2-32.
Analyze | B00-
Seaent |
—IDellete | B T e R TMAR =y S S N e
SEeal] | Temperature (*C)
Faor Help, press F1 ]
Faor Help, press F1 i
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Gathering Calibration Data

To calibrate the DSC for baseline, cell constant, and temperature, you need to first collect
calibration data files that will be analyzed. All calibration runs must be performed in the

calibration mode. After the files have been analyzed, the resulting calibration information
is stored in the instrument for use when you run experiments.

To gather calibration data, follow the instructions found on the next several pages, based
on the type of calibration desired.

Obtaining Baseline Calibration Data

Baseline calibration involves heating an empty cell through the entire temperature range
expected in subsequent experiments. The calibration program is used to calculate the
slope and offset values needed to flatten the baseline and zero the heat flow signal.

A general procedure for baseline calibration is given below:

1. Remove any pans from the cell and replace the lids (for a DTA cell, load empty sample
cups in the cell and replace the furnace tube and furnace).

2. Check that your purge gas is connected and set to the desired flow rate.

3. Select Experimental/Mode from the main menu. Set the instrument to calibration
mode using the Mode Selection list.

4. Click the button on the tool bar to select the Experiment View. Select Baseline

from the sample name list. Enter the requested sample information, including zero as
the sample size on the Summary Page. Select the Baseline test from the Test list.

5. Click on the Procedure tab. Enter the requested test parameters that will heat the
DSC cell over the same temperature range, at the same heating rate that will be used
for subsequent experiments.

6. Click on the Notes tab. Enter/verify the requested information.

7. Click on the Apply button to save the experimental and sample parameters entered
for this run.

8. If more than one run is in the sequence list, schedule this run. (An arrow will appear
next to the run number in the Sequence Pane for the scheduled run.)

9. Select Start to begin the calibration run.
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10. Wait until the run is complete, then access the calibration program using Calibrate/
Analysis on the DSC menu.

For DSC Cells: Once the run is complete (indicated by a checkmark next to the run in
the sequence list), the calibration program will automatically bring the file into the
calibration window. (You could also accomplish the same steps by selecting Open File
on the main Calibration window and then select the DSC temperature data file
created above.)

11. Select the appropriate calibration type (Baseline) as specified by the test procedure and
analyze the data. See “Analyzing Calibration Files” for details.

12. Save the calibration results by clicking the Accept button (or by selecting Analyze/
Accept results from the calibration menu). This will update the current temperature

parameters with this calibration data.

You can verify this result by viewing the Cell/Temperature Table window (selected from
the Calibrate menu). See “Using the Cell Calibration Page” for details.

Obtaining Cell Constant Calibration Data

Cell constant is a calibration factor used to adjust the calorimetric response of a DSC cell.
The cell constant is the ratio of the known value to the measured experimental variable.
Typically, the heat of fusion of indium (DSC) is used. The calibration is based on a run
made in the calibration mode using the experimental conditions to be used in subsequent
measurements.

The temperature calibration data from this experiment is automatically stored when the
cell constant calibration results are saved.

A general procedure for cell constant calibration is given below:
1. Choose an appropriate calibration material with a known heat (e.g., indium).

2. Prepare approximately 10 mg of the calibration material in a sample pan. Crimp the
pan, then position it on the sample platform.

3. Prepare a reference pan using the same pan type used for the sample. Crimp the pan,
then position it on the reference platform.

4. Replace the cell lids.
5. Check that your purge gas is connected and set to the desired flow rate.

6. Select Experimental/Mode from the main menu. Set the instrument to calibration
mode using the Mode Selection list.
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7. Click the button to select the Experiment View. Select the calibration material

from the sample name list. Click on the button and verify the calibration informa-
tion for this standard.

8. Enter the requested sample information, including the exact sample mass on the
Summary Page. Select the Cell Constant test from the Test list.

9. Click on the Procedure Page tab. Enter the requested test parameters that will pro-
gram the DSC to: (a) equilibrate to 100°C below the onset of the literature melting
temperature of the material, and (b) heat the material, at the same heating rate that
you will use in your subsequent experiments, to 50°C above the literature melting
temperature.

10. Click on the Notes Page tab. Enter/verify the requested information.

11. Click on the Apply button to save the experimental and sample parameters entered
for this run.

12. If more than one run is in the sequence list, schedule this run. (An arrow will appear
next to the run number in the Sequence Pane for the scheduled run.)

13. Select Start to begin the calibration run.

14. Wait until the run is complete, then access the calibration program using Calibrate/
Analysis on the DSC menu. Once the run is complete (indicated by a checkmark next
to the run in the sequence list), the calibration program will automatically bring the
file into the calibration window. (You could also accomplish the same steps by select-
ing Open File on the calibration window and then select the DSC cell constant data
file created above.)

15. Select the appropriate calibration type as specified by the test procedure and analyze
the data. See “Analyzing Calibration Files” for details.

16. Save the calibration results by clicking the Accept button (or by selecting Analyze/
Accept results from the calibration menu). This will update the current cell calibra-

tion parameters (cell constant and onset slope) and update the temperature table.

You can verify this result by viewing the Cell/Temperature Table window (selected from
the Calibrate menu). See “Using the Cell Calibration Page” for details.
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Obtaining Temperature Calibration Data

Temperature calibration is based on a run in which a temperature standard (e.g., indium)
is heated through its melting point using the same conditions to be used in subsequent
measures (e.., heating rate and purge gas). The recorded melting point of this standard is
compared to the known melting point and the difference is calculated for temperature
calibration. Up to five standards may be used for temperature calibration. A single-point
calibration shifts the sample temperature by a constant amount. A two- or more-point
calibration shifts the temperature by a constant amount below the first point, uses a
smooth curve through the calibration points, and shifts by a constant amount after the
last point.

During cell constant calibration, the temperature calibration data from the cell constant
calibration experiment is automatically stored when the cell constant calibration results
are saved.

A general procedure for temperature calibration is given below:
1. Choose an appropriate calibration material with a known melting point.

2. Prepare approximately 10 mg of the calibration material in a sample pan. Crimp the
pan, then position it on the sample platform.

3. Prepare a reference pan using the same pan type used for the sample. Crimp the pan,
then position it on the reference platform.

4. Replace the cell lids.
5. Check that your purge gas is connected and set to the desired flow rate.

6. Select Experimental/Mode from the main menu. Set the instrument to calibration
mode using the Mode Selection list.

7. Select the Experiment View - Summary Page. Select the calibration material from the

sample name list. Click on the button and verify the calibration information for

this standard. Enter the requested sample information, including the exact sample
mass on the Summary Page. Select the Temperature test from the Test list.

8. Click on the Procedure Page tab. Enter the requested test parameters that will pro-
gram the DSC to: (a) equilibrate to 100°C below the onset of the literature melting
temperature of the material, and (b) heat the material, at the same heating rate that
you will use in your subsequent experiments, to 50°C above the literature melting
temperature.

9. Click on the Notes Page tab. Enter/verify the requested information.

10. Click on the Apply button to save the experimental and sample parameters entered
for this run.
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11.

12.

13.

14.

15.

If more than one run is in the sequence list, schedule this run. (An arrow will appear
next to the run number in the Sequence Pane for the scheduled run.)

Select Start to begin the calibration run.

Wait until the run is complete, then access the calibration program using Calibrate/
Analysis on the DSC menu. Once the run is complete (indicated by a checkmark next
to the run in the sequence list), the calibration program will automatically bring the
tile into the calibration window. (You could also accomplish the same steps by select-
ing Open File on the main Calibration window and then select the DSC temperature
data file created above.) See “Analyzing Calibration Files” for details.

Select the appropriate calibration type as specified by the test procedure and analyze
the data.

Save the calibration results by clicking the Accept button (or by selecting Analyze/
Accept results from the calibration menu). This will update the current temperature
parameters with this calibration data.

These calibration points are automatically updated in the Cell/Temperature Table win-
dow after temperature calibration has been performed, accepted, and saved using the
Calibrate/Analysis function. Temperature calibration experiments are conducted with
the instrument in the calibration mode, which ignores previous calibration factors. See
“Using the Temperature Calibration Page” for details.

NOTE: A multiple-point calibration is more accurate than a one-point calibra-
tion. A single-point calibration shifts the sample temperature by a constant
amount. A two- or more-point calibration shifts the temperature by a constant
amount below the first point, uses a smooth curve through the calibration points
and maintains a constant temperature shift after the last point.
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Analyzing Calibration Files

Once the DSC calibration experiments are complete, as indicated by a check mark next to
the run number(s) on the sequence list, you will need to analyze them. To do this, select

Calibrate/Analysis from the DSC menu or click the lf button on the DSC tool bar.

The main calibration window (shown below) is displayed.

Thermal Advantage - [Standard - 2920 D5C (F 2)] H[=] E3

File |rnstruments  Wiew Window Help —|=] =]

Contral  Expenmental  Analvze  Tools  Yiew
> E2 D BREE E B [

Funl Calbk  28.3°C 0,000 Stand By

lgc indiurm
Fram runs | 0.0

0.0-
-20.0-
S
=5
— -40.0-
Open File | =
Select Type | & B0.0-

Analyze I -80.0-
Sacept |
—IDE'EtE -mDENIII EI - 1I2|1-| EI - 'II3||:||.:| - 1.fl||:| EI - 1I5||:| EI - 1IE||:||I:| - 1I.7'||:| D - 1IB|:| ]
Setup | _Piint_| Temperature (°C)
For Help, press F1 |_ |_ |_

For Help, press F1 i

This window displays the data from your calibration experiment(s) and is used to deter-
mine and save the requested calibration parameters.

Calibration results may be analyzed and saved after each DSC calibration experiment or
all together (e.g., after all the experiments have been completed).

1. Two options are available for displaying calibration files: From Runs or From File.

* The From Runs option is only valid in the calibration mode and when there are
completed files (as indicated by a check mark next to the run) in the sequence list.
When you access the calibration window these runs will be automatically retrieved
from the sequence list (From Runs option). A list of completed runs will be dis-
played in the file list.
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¢ The From Files option requires that you manually specify the file. To use this
option click the Open File button (or choose Open a File from the pop-up menu). A
standard Open File window is displayed. Select the appropriate calibration file(s)
and click OK. (NOTE: Multiple calibration files may be chosen at one time.)

2. The calibration program will automatically try to determine the calibration type
(baseline, cell constant, or temperature) and the standard used (if required) from the
information in the data file. A B, C, or T will appear next to each run indicating the
calibration type-baseline, cell constant, or temperature respectively. The program will
then display the data and analyze the curve according to the default calibration
settings. Baseline calibrations will automatically display the analysis limits markers,
but wait for you to specify the desired temperature range and then select Limits OK.

3. If the correct calibration type is not selected, click the Select Type button (or choose
Select Type from the pop-up menu). The DSC Calibration Analysis Specification
window (shown here)
is displayed. Choose

the type of calibration |

Calibration Analysis Specification for 2320 D5C (F 2]

desired and, if appli- — Calibration Type
cable, the standard to @+ Baselne ' Cell Constant ¢ Temperature
be used. To edit this = -
tandard B diti Sample Side

standard, see iting & c  SideB
DSC Calibration Side & e
Standard Settings” on Standard Mame [ Melt Paint (°C] [ Stardard Heat [J/a) |
the page 2-35. (A Mercury 38,83 11.44
standard is needed W ater 0.01 335.00

| ndivim 15660 28.71
fortDSC ceil constant iy 53193 COED
or temperature Lead 327 50 2310
calibration.) Then Zinc 419.53 108.00
click OK. The file is Alurnirum GE0.33 400,10
plotted on the plot B azeline Q.00 Q.00
area of the calibration
window.

k. I Edit Cancel Help

If the results are

acceptable, all you

need to do is save the results for each calibration by clicking on the Accept button or
by choosing Analyze/Accept results from the pop-up menu

Analyze
Accept Besults
Delete Resulk:

(shown on the left). These results will be automatically sent to the
instrument. Once the data has been saved a check mark will
appear next to the file within this window.

If the results are not acceptable, continue with the following steps.

Rescale the plot, if desired. This can be done using the mouse to expand part of the

curve.
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6. Select the Analyze button or select Analyze from the Calibration pop-up menu. The
current limit points will be indicated with markers on the graph. NOTE: The active
marker is indicated by a larger red cross-hair. Other markers are indicated by smaller
red cross-hairs.

7. Move the active marker to the desired position on the curve using either the mouse or
keyboard (see the directions below).

Moving the Markers Using the Mouse:
1. Position the pointer at the desired location.
2. Double-click the left mouse button to move the active marker to this point. This action
causes the next marker to become active.
or
1. Position the pointer over the active marker.
2. Pressand hold down the left mouse button while you drag the marker to the desired
location.
3. Release the mouse button. At this point you may use the arrow keys to position the marker
more closely (see the directions below).
Moving the Markers Using the Keyboard:
Press the arrow keys to move the active marker to the desired position.
NOTE: The marker will move in the following increments:
* Arrow key = smallest step
+ Alt/arrow key = second smallest step
+ Shift/arrow key = second largest step
+ Control/arrow key = largest step

8. Select (activate) the next marker by: (a) Pressing the TAB key or (b) Positioning the
pointer over a marker and clicking the left mouse button. (Pressing back TAB [Shift-
TAB] will activate the previous marker.)

9. Repeat steps 7 and 8 until you have selected all the necessary points for analysis.

10. Click the Limits OK button or select Limit OK from the pop-up Limits 0K
menu to accept the points. When calculated, the calibration results Ml L.
will be displayed. Cancel

11. Accept the calibration results by clicking the Accept button or
selecting Analyze/Accept results. (Delete results by clicking the Delete button or
choosing Analyze/Delete results from the popup menu.)

12. Print the results, if desired, by clicking on the Print button (or by choosing Print from
the pop-up menu).

13. If more than one listing appears in the file list, click on each file (run) to view, modify
(if necessary) and save the data.

14. To switch between the files and runs list, click on the From Runs/From Files button

located at the top of the file list.
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After the calibration results have been saved, and the analysis program is closed, the
calibration parameters are automatically updated to the DSC. (If you are calibrating the
DSC 2920, the calibration parameters are stored in the cell’s memory, allowing cells to be
changed without the need for recalibration.) The data files resulting from calibration may
be reused when needed.

Editing DSC Calibration Standard Settings

To set up the parameters that will be used to automatically analyze DSC calibration files
for baseline, cell constant, or temperature, follow these steps:

1. Click the If button on the tool bar to open the main Calibration window.

2. Click the Setup but- Calibration Standard for 2920 DSC [F 2) HE|

ton. The window
shown here is dis-

played. Standard M ame j
I — Settingz — Default Method
You can temporarily Melting Poi
. elting Paoint |1 RE.RF92 T
change the theoretical Start temperature [ Use curent
values for the specified Heat of Fusion |23 71 7.
. | . g 100 oc
standard that will be used

enter a new standard.
IIpper Limit:

during calibration or to Laweer Limit |1 45 °C Heating rate: 10 o i
I'I?EI C

]

Final ternperature; | 150 T
1. Enter the name of the

material that you are
using as your stan-

dard calibration
i . QE. C I
material (e.g., alumi- I—I ance

num oxide or indium).

[Velete | Drefault | Help |

2. Enter the literature melting point value, in degrees C, and the literature standard heat
of fusion value, in Joules/gram, for the standard chosen. Consult your Chemistry
handbook for the values.

3. Enter the default analysis limits.

4. Edit the default method conditions to be displayed when this standard is chosen.

4. Select OK to save the changes.

NOTE: You can select the Default button to set all of the values displayed to
their factory defaults.

After you have opened a file and selected your calibration standard, the DSC main Cali-
bration window is displayed again to allow you to analyze the data. See “Analyzing
Calibration Files” for information.
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Rescaling/Customizing the Plot

To zoom in on a particular portion of the analysis curve, displayed on the main Calibra-
tion window, follow these steps:

1. Position the pointer in the general area that you wish to enlarge and hold down the
mouse button. As you move the mouse, a dotted line box will be drawn from the
original pointer position.

2. Move the mouse to draw a dotted line around the portion of the curve to be enlarged.

3. Release the mouse button. The curve will be rescaled immediately. This process can be
used repeatedly to expand a smaller portion of the curve.

To reverse the expansion process, right click the mouse button to Open aFile...

display the popup menu (shown to the right) and select Previous Select Tupe.

Scale. (Shortcut: Ctrl-B) You can repeatedly perform this action, :

. . . Previouz Scale Chl+B

until you have stepped backwards through the expansion incre- R

ments to the desired point. Data Limits .
. .. . s 3

If you want to return the curve to its original full scale state, right

click the mouse button to display the popup menu and select Full fnalyze »

Scale. Fort ,

Frirt....
NOTE: You can not expand the curve when the Help

markers are displayed. Remove the markers by
clicking on the Cancel button or choosing Cancel from
the pop-up menu.

After the curve has been rescaled, you can perform the analysis functions.
You can also change the font used on the plot by selecting Font/Axis to change the fonts

used on the axis and labels or by selecting Font/Analyze to change the fonts used for the
calibration results.

Printing the Calibration Results

Once you have completed analyzing the calibration data file on the main calibration
window, you can print it easily by clicking the Print button or selecting Print from the
Calibration Analysis pop-up menu. The results, along with the data plot, will be printed.
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Performing Pressure Calibration

Pressure calibration is an optional calibration procedure for the DSC 2920 Pressure Cells
only. It is based on comparing the pressure readings at two points-typically one atmo-
sphere and another pressure value selected by you—to the pressure reading on an exter-
nal pressure gauge.

Pressure Calibration -

Step 1 of 2 —

0 Pressure Cottration -Stop 1 of 2 for 2920huko I 4) IAER|
When you chose Calibrate/ Measure at 1 Atmosphere
Pressure from the DSC menu, the 1] Azzure that cell iz stabilized at room temperature.
first window displayed is the 2] Set cell preszure to one atmosphere [zero gauge pressure] by
Pressure Calibration Step 1 opening cell lid or cell vent.
window. The first step in pressure 3] Select Continue to accept pressure when ztable.
calibration is to measure the
pressure reading from the cell at Measured Pressure |D kPa
the normal room pressure of one
atmosphere:

Cancel | Help

1. Make sure that the cell has

returned to room temperature
before calibrating.

2. Open the cell lid or cell vent to allow the cell to stabilize at one atmosphere. The
pressure gauge will indicate zero.

3. Watch the displayed pressure reading. When it stops fluctuating, accept the measured
pressure by selecting Continue. To stop the calibration process select Cancel.

Pressure Calibration - Step 2 of 2

The second step in pressure calibra-
tion, as displayed on the Pressure

EPlessure Calibration - Step 2 of 2 for 2920Auto [F 4] K E3 K N X :
Calibration Step 2 window, is to
Measue Speciic Fressure measure a specific pressure reading
) gzsaeel from the cell using a pressure gauge.
2] Prezsurize cell to a known prezsure.
3] Select units and enter pressure below, 1. Close the vent valve.
Pressue [0 P =] 2. Connect the external pressure

gauge to the outlet port and

open the outlet valve on the

Cerel | Help Pressure DSC (PDSC) cell.

3. Close the inlet valve and connect
the pressure source to the inlet
valve on the PDSC cell.
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6.

Gradually pressurize the PDSC cell to a known pressure (refer to the operator's
manual for PDSC).

Allow the cell to stabilize and then read the pressure gauge. Enter that reading in the
Pressure field.

Click on the arrow to the right of the Pressure field and select the appropriate units.

7. Select OK to accept the pressure. To stop the calibration process select Cancel.

Using the Cell Calibration Page

Select Calibrate/Cell Temperature Table from the DSC menu Analysis...
to access either the Cell Calibration Page, which is used to E1E
verify /input calibration constants, or the Temperature Table Cell/Temperature Table. .

Page, which is used to verify, input, or reset temperature

calibration data.

NOTE: The Cell/Temperature Table is not available when the instrument is in
the calibration mode.

Click on the Cell Calibration Page to set the following calibration parameters that the
instrument will apply to the corrected data. These calibration parameters are automati-

cally updated in this window after cell

Standard - 2920Auto (F 4) | constant calibration and baseline

Cell Calibwatian I Temperature Table |

— Standard DSC Cell

calibration have been performed,
accepted, and saved.

e Cell Constant: Cell Constant is a
calibration factor used to adjust
i the calorimetric response of a DSC

cell. The cell constant is the ratio
of the known value to the
measured experimental variable.
Typically, the heat of fusion of
indium (DSC) is used. The
calibration is based on a run made

Cell Constant

Onzet Slope

B azeline Slope

B azeline Offzet 0

11]

in the calibration mode using the

[ ok | Cancel | Help | experimental conditions to be used

in subsequent measurements.

* Onset Slope: This parameter is the slope of the onset of the melting curve for a

standard. The onset slope, or thermal resistance, is a measure of the temperature
drop that occurs in a melting sample in relation to the thermocouple. Theoretically, a
standard sample should melt at a constant temperature. As it melts and draws more

heat, a temperature difference develops between the sample and the sample
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thermocouple. The thermal resistance between these two points is calculated as the
onset slope of the heat flow versus temperature curve on the front side of the melting
peak. This is always a negative term. Default is 0.00 mW /°C.

¢ Baseline Slope: This parameter is a calibration constant that accounts for the
baseline slope of an empty cell. The baseline slope is calculated from data gathered as
an empty cell is heated through the temperature range expected in subsequent
experiments. The RMS (root mean square) average of the data is calculated to
determine the best straight-line fit. From this line the baseline slope is calculated to
account for the difference in output between the reference and sample
thermocouples. Default is 0.00.

e Baseline Offset: Baseline Offset is a calibration factor that shifts the curve up or
down along the y-axis to balance the heat flow at the sample and reference
thermocouple positions. The baseline offset is calculated from data gathered as an
empty cell is heated through the temperature range expected in subsequent
experiments. The RMS (root mean square) average of the data is calculated to
determine the best straight-line fit. From this line the baseline offset is calculated to
return the curve to the ideal reference (zero).

® Crosstalk (For Dual Sample DSC): Crosstalk calibration is an additional calibration
procedure that is optional when the dual sample DSC cell is used. This calibration
uses the cell constant data to calculate and eliminate any signal cross-over occurring
between the two sample sides of the dual sample DSC cell. Crosstalk between
samples A and B is minimal and typically less than 0.20%. The default value is 0.0.
See “Performing Crosstalk Calibration” for details.

NOTE: Since all DSC cells do not operate exactly the same, there are different
cell calibration parameters available depending upon the cell installed on your

instrument. For example, Dual Sample DSC cells require crosstalk calibration,

along with the other calibration parameters.
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Using the Temperature Table Page

Temperature calibration is useful for experiments in which precise transition temperatures
are essential.

Select Calibrate/Cell/Temperature Table from the DSC menu, then click the Tempera-
ture Table tab. The Temperature Table Page displayed shows the temperature calibration
table that the instrument applies

to the collected data. One to five Standard - 2920Auto [F 4) |
temperature calibration points

(pairs of observed and correct Cell Caibration  Temperature T able |

temperature points) may be . .
used. Temperature calibration is Obzerved Temperature 'C Comrect Temperature *C
base;d on a run that heats a high Point 1 Ia_?a
purity temperature standard,
such as indium, through its Paint 2: {3267 [33.73
melting point. The observed and Paint 2
correct temperatures correspond _ I I
to the experimental and theoreti- Fraint 4: | |
cal transition temperature (e.g., —

. . . Paint 5: I I
melting point) of the calibrant
respectively.

Resst |

These calibration points are

automatically updated in this 0K I Cancel | Help |

window after temperature
calibration has been performed,
accepted, and saved using the Calibrate/Analysis function. Temperature calibration
experiments are conducted with the instrument in the calibration mode, which ignores
previous calibration factors.

NOTE: A multiple-point calibration is more accurate than a one-point calibra-
tion. A single-point calibration shifts the sample temperature by a constant
amount. A two- or more-point calibration shifts the temperature by a constant
amount below the first point, uses a smooth curve through the calibration points
and maintains a constant temperature shift after the last point.

e If these values are correct, select OK.

¢ To manually edit these values:
1. Select the Reset button to remove all previously stored values.
2. Enter the Observed and Correct temperature points in the table.

3. Select OK when all points have been entered to save the settings to the instrument.
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NOTE: When temperature calibration is in effect, Temp in *C appears in the
status line. When it is not in effect, Temp in °C appears in the status line.

Performing Crosstalk Calibration
(for Dual Sample DSC Cells)

If you wish to perform crosstalk calibration, follow the instructions outlined below:

1. Select Calibrate/Cell/Temperature Table from the DSC menu to open the Cell
Calibration Page. Set the crosstalk parameters to zero. Select OK.

2. Create a thermal method that heats the sample from ambient to 180°C. For accurate
sample analysis, use the heating rate you plan to use most often in your experiments.
Perform two experiments using this method under the following circumstances:

Run 1

Side A: 10 mg indium sample sealed in the type of sample pan you plan to use in subse-
quent experiments

Side B: empty (no pans)

Reference: empty (no pans)

Run 2

Side A: empty (no pans)

Side B: 10 mg indium sample sealed in the type of sample pan you plan to use in subse-
quent experiments

Reference: empty (no pans)

NOTE: These runs are performed in the standard mode. NOT the calibration
mode.

3. For each run, analyze each data set (side A and B) using Universal Analysis program.
Determine the peak area of the Indium melt by performing a peak integration analysis
(standard area). Perform the same analysis on the corresponding empty side file using
the same analysis limits (baseline area).

NOTE: Before conducting this analysis, access the Analysis Options within
Universal Analysis. Uncheck 'Normalized Area' on the Onset/Peak Integration
page to obtain the correct units. If you do not have this program you will need
to manually convert the result to non-normalized units.
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4. Calculate the crosstalk value for each side using the following equation:

crosstalk (%) to Side A = baseline area (m]) x 100% [data from run 2]
standard area (m])

crosstalk (%) to Side B = baseline area (m]) x 100% [data from run 1]
standard area (m])

5. Enter the resulting crosstalk values into the Dual Sample DSC Cell Calibration Page.
Select OK.
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Calibrating the SDT

The SDT 2960 is capable of providing several pieces of valuable information about ther-
mal events in materials. All of the information provided (e.g., heat flow, weight change,
transition temperature) is quantitative, if proper calibration is done prior to running
sample materials. To obtain accurate experimental results, you should calibrate the SDT
when you first install it, and periodically thereafter.

The SDT has two standard modes of operation: DSC-TGA* and TGA-DTA. The calibra-
tions that you will need to perform depend on the mode you are planning to use for your
experiments. Either DSC Heat Flow or DTA Baseline calibration must be performed. The
other calibrations (TGA Weight and Temperature) are generic calibrations, but must be
conducted in the proper calibration mode.

Types of Calibration

The types of SDT calibration procedures that will be performed depend upon the mode
that the instrument is currently using. Several types of calibration require gathering
calibration data files and then analyzing the files using the calibration analysis functions.
Refer to the instructions for the type of calibration desired to find out what is needed.

You can access the calibration functions by choosing the de- Tare ChleT
sired type of calibration from the Calibrate menu (shown here) =

: DT Bazeline...
or by clicking on the lf button on the tool bar to display the TG4 Weight...
applicable Calibration Analysis Specification window (both ?:rlipﬂ;ai::nw...
modes shown below). (NOTE: The items listed on this window =
will vary based on instrument mode.) Repart...

Cell/Temperature T able...

TGA.DTA Mode |7 i~ DSC Heat Flow i~ Temperature
Cancel Help
DSC-TGAMode

*The DSC-TGA mode is not available on SDT instruments with the 2960 TGA-DTA name on the
overlay. However, those instruments can be upgraded with this capability. Contact your local TA
Instruments representative for details.
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When you calibrate the DTA Baseline or DSC Heat Flow, or perform temperature calibra-
tion, you will need to gather and analyze calibration files for the SDT instruments, using
the following basic steps:

Conduct the calibration experiments.

Select a calibration data file.

Choose an SDT calibration standard, if applicable.
Rescale the plot.

Perform the analysis.

Print the calibration results.

S

First this section will discuss taring the SDT, followed by instructions on how to conduct
SDT calibration experiments to gather calibration data, then it will cover instructions on
performing the remaining types of calibration.

Taring the SDT

The Tare function ensures that the weight measured by the balance reflects the weight of
the sample only. You should tare the sample pan before each experiment, even if you use
the same pan in consecutive experiments.

When a pan is tared, the instrument reads the weight of the empty sample pan and then
stores the weight as an offset, which is subtracted from subsequent weight measurements.
For optimum accuracy, the weight reading must be stable before it is accepted as an
offset. The SDT determines when the weight reading is sufficiently stable.

Tare procedure:

1. Place the empty sample pan on the sample platform.

2. Close the furnace.

3. Select Tare (either on the instrument keypad or by using the Advantage™ program to

select Calibrate/Tare or click the ‘@| button on the tool bar). After taring the SDT

cups, you can load your reference material (such as aluminum oxide), if desired.

NOTE: A reference material (such as aluminum oxide) is recommended for
TGA-DTA experiments as a way to minimize the difference in heat capacity
between the reference and sample pans; thereby improving the baseline.
Reference material should not be used for DSC-TGA experiments. Rather,
calibration and subsequent sample experiments should be performed with an
empty alumina cup as the reference.
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NOTE: Alumina absorbs moisture. Before using alumina, you will need to dry it.
Store alumina powder in a dessicator.

Conducting SDT Calibration Experiments

To calibrate the SDT for DTA Baseline, TGA Weight, DSC Heat Flow, and Temperature,
you need to first collect calibration data files that will be analyzed. After the files have
been analyzed, the resulting calibration information is stored in the instrument for use
when you run experiments. Before you begin performing the experiments to gather
calibration data files, there are several issues that you may want to take into consider-
ation. See the section below for details.

SDT Experimental Considerations:

In addition to calibration, there are several experimental considerations that must be
considered for the best results:

¢ Sample Size and Sample Cups: Optimum sample size will vary depending upon the
magnitude of the transition being investigated. Typically 2 to 20 mg are used. The
90 pL alumina sample cups should be used for DSC-TGA evaluations.

* Sample Cup Placement: The accuracy of the TGA weight signal, which is used to
normalize DSC heat flow, depends on consistent placement of the sample cup on the
beam's platinum sensor. Position the sample and reference cups as close as possible to
the beam side of the sensor. Mark each cup and make sure that you position the cup
so that the mark is rotationally in the same position each time you place the cup on
the sensor.

¢ Temperature Range: Using the SDT calibration software procedures provide
optimum heat flow accuracy and precision in the temperature range of 200 to
1500°C. Outside this range, results can be improved using an additional calibration
constant based on evaluation of a heat of fusion standard.

Now you should be ready to gather your data. Refer to the section on the next several
pages that is applicable to the type of calibration data desired.
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Obtaining DTA Baseline Calibration Data

DTA Baseline calibration is a calibration, which is applied when experiments are con-
ducted in the TGA-DTA mode. Follow these steps when gathering and analyzing DTA
Baseline calibration data. If you have already performed TGA weight calibration, you can
utilize the first calibration run (without weights) for DTA Baseline calibration. Skip to
step 11.

1.

8.

9.

Check that your purge gas is connected and set to the desired flow rate (Typically 100
ml/min.)

Remove all SDT cups, sample, and weights from the sample and reference beams.
Close the furnace.

Select Experimental/Mode from the SDT menu. Set the instrument to the TGA-DTA
Calibration mode using the Mode Selection list.

Select the Experimental View. On the Summary Page, enter the requested sample
information, entering zero for both weights. Specify a data file name using the browse
button.

Select the Ramp test procedure. Click on the Procedure Page and select "Use current”
as the starting temperature. Enter your upper temperature (or 1500°C) as the Final
Temperature. Enter the heating rate that will be used in subsequent experiments (e.g.,
20°C/min).

Click on the Notes Page. Enter the requested information.

Click on Apply to store the changes made to these pages.

Schedule this run, if more than one run is in the sequence list.

10. Select Start to begin the calibration run.

Turn to page 2-53 for instructions on using the DTA baseline calibration data you have
just obtained.

2—46 . [ hermal AdwzntageTM UseErR REFERENCE GUIDE



Obtaining TGA Weight Calibration Data

TGA Weight calibration is a calibration, which is applied when experiments are con-
ducted in either the DSC-TGA or TGA-DTA modes. Follow these steps when gathering
and analyzing TGA Weight calibration data. If you have already performed the DTA
baseline experiment, you can utilize that same file as the first run (without weights) for
TGA Weight Calibration. Skip to step 10.

1.

10.

11

Check that your purge gas is connected and set to the desired flow rate (Typically 100
ml/min.)

Remove all SDT cups, samples, and weights from the sample and reference beams.
Close the furnace.

Select Experimental/Mode from the SDT menu. Set the instrument to the TGA-DTA
Calibration mode using the Mode Parameters window.

Select the Experimental View. On the Summary Page enter the requested sample
information, entering zero for both weights. Specify a data file name using the browse
button.

Select the Ramp test procedure. Click on the Procedure Page. Select "Use current" as
the starting temperature. Enter your upper temperature (or 1500°C) as the Final
Temperature. Enter the heating rate that will be used in subsequent experiments (e.g.,
20°C/min).

Click on the Notes Page. Enter the requested information.

Click on Apply to store the changes made to these pages.

Schedule this run, if more than one run is in the sequence list.

Select Start to begin the calibration run. Wait for the experiment to finish and allow
the SDT to cool (<50°C).

. Press the Furnace key on the SDT keypad to open the furnace and place the calibra-

tion weights on the beams as follows: the weight marked with an "S" should be
placed on the sample (front) platform and the unmarked weight should be placed on
the reference (back) platform. Close the furnace.

NOTE: Do not touch the calibration weights with your fingers; use tweezers.
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12. From the sequence list, double click on the complete icon (check mark) next to re-
schedule the run. This will copy the existing information from the previous run and
automatically increment the filename. Alternatively, you could just change the file-
name or append a new run.

13. Select the Experimental View. On the Summary Page enter the requested sample
information, entering the weights of the sample and reference calibration weights
found on the bottom of the box. The filename will automatically increment. Use the
same procedure values as found in step 6.

14. Click on the Notes Page. Enter the requested information.

15. Click on Apply to store the changes made to these pages.

16. Schedule this run, if more than one run is in the sequence list.

17. Select Start to begin the calibration run. Wait for the experiment to finish.

Turn to page 2-56 for instructions on using the TGA weight calibration data you have just
obtained.

Obtaining SDT Temperature Calibration Data

Temperature calibration is useful for experiments in which precise transition temperatures
are essential. To temperature calibrate the SDT, you need to analyze a high-purity metal
for its melting temperature, and then enter the observed and correct values in the tem-
perature calibration table. The temperature calibration parameters (observed and correct
values) are automatically updated in the Cell/Temperature Table window after Tem-
perature Calibration has been performed, accepted, and saved. They may also be manu-
ally entered. See “Using the SDT Cell/Temperature Table” in this chapter for details.

A general procedure for SDT temperature calibration is given below.

1. Choose standards with known melting points that encompass your experimental
range. Multiple standards may be needed for this purpose. Up to five temperature
calibration points may be used. Choose standards whose melting points differ substan-
tially; each pair of melting points must differ from all other pairs by at least 10°C.

2. Create and save a method that will program the SDT to: (a) specify a data sampling
interval of 0.5 sec/pt, (b) equilibrate to 200°C above the literature melting temperature
of your material (step to premelt the sample prior to analysis), then (c) equilibrate to
200°C below the melting temperature of the material, and (d) heat the material to
about 100°C above the literature melting temperature.

3. Place the instrument in calibration mode by selecting Experimental/Mode, then
choosing TGA-DTA Calibration from the Mode Selection list.
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9.

Select Experiment View, if needed. Click on the Summary Page, then enter the
requested sample information, entering zero for the sample and reference calibration
weights.

Prepare approximately 3 to 10 mg of the calibration material in a sample pan, and
then position it on the sample platform (front).

Prepare a reference pan using the same pan type as that used for the sample, and
position it on the reference platform.

Close the furnace.

Check that your purge gas is connected and set to the desired flow rate. (Typically 100
mL/min.)

Select Start to begin the calibration run and wait until it has been completed.

10. Repeat steps 1 through 9 for each temperature standard used.

Turn to page 2-61 for instructions on using the temperature calibration data you have just
obtained.

Obtaining DSC Heat Flow Calibration Data

DSC Heat Flow calibration is a calibration, which is applied when experiments are con-
ducted in the DSC-TGA mode. Follow these steps when gathering and analyzing DSC
Heat Flow calibration data.

1.

Check that your purge gas is connected and set to the desired flow rate. (Typically
100 mL/min.) Remove all SDT cups, samples, and weights.

Place two clean and dry, empty alumina (ceramic) cups on the sample and reference
beams. Adjust the position of the cups on the platinum sensor to be as close to the
beams as possible. Use the same cup position in all subsequent experiments.

NOTE: Obtaining the best heat flow reproducibility and accuracy in the DSC-
TGA mode requires careful attention to details like cup positioning. The cups
should be placed on the sensor in the same position for both calibration and
regular experiments. The "same position" in this context refers, not only to
lateral position, but also rotational position.

Close the furnace.

Select Experimental/Mode. Set the instrument to the DSC Calibration mode using the
Mode Parameters window.
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5. Once the balance has stabilized, press the TARE key on the instrument keypad.

6. Select the Experimental View Pane - Summary Page. Enter the requested sample
information. Specify a data file name using the Browse button.

7. Select the Ramp test procedure. Click on the Procedure Page and select "Use current"
as the starting temperature. Enter your upper temperature (or 1500°C) as the Final
Temperature. Enter the heating rate that will be used in subsequent experiments (e.g.,
20°C/min).

8. Click on the Notes Page and enter the requested information.

9. Click Apply to store the changes made to these pages.

10. Schedule this run, if more than one run is in the sequence list.

11. Select Start to begin the calibration run. Wait for the experiment to finish, and allow
the SDT to cool (<50°C).

12. Once the balance has stabilized, press the TARE key on the instrument keypad.

13. Press the FURNACE key on the SDT keypad to open the furnace, and place the
sapphire standard (PN 915079.903) into the sample (front) cups. Adjust the cup
positions, if needed, as described in step 2.

14. Close the furnace.

15. On the list of runs in the Sequence Pane, double click on the complete icon (check
mark) next to reschedule the run. This will copy the existing information from the
previous run and automatically increment the filename. Alternatively, you could just
change the filename or append a new run.

16. Select the Experimental View - Summary Page. Alter the sample information to
specify sapphire as the sample. The filename will automatically be incremented.
Repeat the same experiment, using the same procedures as above with the sapphire
standard.

17. Click on Apply to store the changes made to these pages.

18. Schedule this run, if more than one run is in the sequence list.

19. Select Start to begin the next calibration run. Wait for the experiment to finish.

Turn to page 2-58 for instructions on using the DSC heat flow calibration data you have
just obtained.
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Obtaining Cell Constant Calibration Data

Cell constant is a calibration factor used to adjust the calorimetric response. The cell
constant is the ratio of the known value to the measured experimental variable. Typically,
the heat of fusion of zinc is used. The calibration is based on a run made in the DSC-TGA
mode using the experimental conditions (i.e., purge gas, heating rate) to be used in subse-
quent measurements.

NOTE: The cell constant information obtained with the resulting data file must
be manually entered. See page 2-60 for information.

A general procedure for cell constant calibration is given below:
1. Check that your purge gas is connected and set to the desired flow rate.

2. Select Experimental/Mode from the main menu. Set the instrument to DSC-TGA
mode using the Mode Selection list.

3. Place two clean and dry, empty alumina (ceramic) cups on the sample and reference
beams. Adjust the position of the cups on the platinum sensor to be as close to the
beams as possible. Use the same cup position in all subsequent experiments.

4. Close the furnace.

5. Select Calibrate/Cell/Temperature Table from the SDT menu. Enter 1.00 into the
Cell Constant field (see page 2-63).

6. Select Tare (either on the instrument keypad or by using the Advantage™ program to
select Calibrate/Tare or click the |@‘ button on the tool bar).

7. Prepare approximately 5 mg of the zinc (supplied in the accessory kit) in a sample
cup.

8. Click on the Summary Page tab in the Experimental View. Select a Custom test
procedure.

9. C(lick on the Procedure Page tab. Click the Editor button and create the following
method:

Sample interval: 0.5 sec/pt

Data storage: Off

Equilibrate at 550.00°C

Equilibrate at 250.00°C

Data Storage: On

Ramp 20.00°C/min to 50.00°C

NOT = WIN P~
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10. Click on the Notes Page tab. Enter/verify the requested information.

11. Click on the Apply button to save the experimental and sample parameters entered
for this run.

12. If more than one run is in the sequence list, schedule this run. (An arrow will appear
next to the run number in the Sequence Pane for the scheduled run.)

13. Select Start to begin the calibration run.

After you have obtained the calibration file, turn to page 2-60 for instructions on how to
analyze the file.
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Analyzing SDT Calibration Files

After gathering the necessary calibration files as directed on the previous pages, you will
need to analyze the data and save the calibration results. To do this you will need to
access the calibration functions by choosing the desired type of calibration from the

Calibration Analysis Specification window. Follow the instructions in the appropriate
section found on the next several pages to analyze your calibration files.

Performing the DTA Baseline Calibration (for SDT)

DTA Baseline Calibration is based on analyzing data collected from a baseline run con-
ducted over the temperature range expected in subsequent TGA-DTA mode experiments.
(This experiment usually utilizes the same baseline run obtained for TGA Weight Calibra-
tion.)

The DTA baseline is corrected by a linear (slope and offset) function of the sample tem-
perature. Data is collected from a baseline run either with or without pans. This results in
shifting and rotating the baseline so that the calibrated portion is near 0°C. This calibra-
tion is applied when using the TGA-DTA mode.

NOTE: The calibration data should be obtained with the instrument in TGA-
DTA Calibration mode (selected on the Mode Parameters window).

NOTE: The DTA baseline calibration is not required when using the SDT as a
DSC-TGA. This is because the DSC Heat Flow Calibration includes a baseline
subtraction. However, the shape of the DTA baseline is valuable as a quick
verification that the SDT beams are correctly positioned and that DSC heat flow
calibration can be successfully completed.

Follow these steps to perform the calibration:

1. Put the instrument in TGA-DTA Calibration mode (selected on the Mode Parameters
window).

2. Conduct the calibration experiments.

button on the tool bar to display the Calibration Analysis Specification window.
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4. After you choose DTA
Baseline Calibration, an
Open Calibration File
window (shown here) is
displayed allowing you to
specify the appropriate
file for the selected cali-
bration.

5. Select the DTA baseline
calibration file you have
already created. The
main SDT Calibration
window is displayed.

&~ Baseline Calibration - 2960 5DT [F 7] [C:ATA\Data\SDT\2960sdtb.ep1]

File FRescale Analbze Help

Open CalbationFle @K
EE =l B g [
29R0sdth. ep

2960sdth.ep2

2960sdtt.in

K.anlinl.001
Sdt-caox. 001

Look in:

File name: IE

Files of bype: | Calibration Files [+,

Open I
j Cancel |

S [=] E3

=0T Baseline Calibration

perature Diffe
0 ] =
o 2 G
T T T

Tem

-30.0-,

e e e O e e e [ [ H |
2000 00 2000 4000 BOO.0 S00.0 1000.01200.0 1400.0 1600.0 1500.0
Temperature (*C)

6. Select Analyze/Analyze from the menu (or select Analyze Dpen a File. .
from the Calibration pop-up menu shown to the right). The Select Type..
current limit points will be indicated with markers on the Previous Scale Chl+B
graph. Eull Scale
Data Limits »
Hotiz »
NOTE: The active marker is indicated by a full-length Analyze .
vertical red line. Other markers are indicated by =
smaller red cross-hairs. Font »
Errirt...
Help
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7. Move the active marker to the desired position on the curve using either the mouse or
keyboard (see the directions below).

Moving the Markers Using the Mouse:

1. Position the pointer at the desired location.

2. Double-click mouse button 1 to move the active marker to this point. This action causes the
nextmarker tobecomeactive.

or

—_

Position the pointer over the active marker.

2. Pressand hold down the left mouse button while you drag the marker to the desired
location.

3. Release the mouse button. At this point you may use the arrow keys to position the marker

more closely (see the directions below).

Moving the Markers Using the Keyboard:
Press the arrow keys to move the active marker to the desired position.

NOTE: The marker will move in the following increments:
* Arrow key = smallest step

+ Alt/arrow key = second smallest step

+ Shift/arrow key = second largest step

+ Control/arrow key = largest step

8. Select (activate) the next marker by: (a) Pressing the TAB key or (b) Positioning the
pointer over a marker and clicking the left mouse button. (Pressing back TAB (Shift-
TAB) will activate the previous marker)

9. Repeat steps 7 and 8 until you have selected all the necessary points for analysis.

10. Select Analyze/Limits OK or select Limits OK from the pop-up Limnits OF,
menu (shown here) to accept the points. When calculated, the Marual Limits.
calibration results will be displayed. Cancel

11. Accept the calibration results by selecting Analyze/Accept results
or selecting Accept Results from the pop-up menu (shown here).
You can delete results by selecting Analyze/Delete results or
Delete Results from the pop-up menu.

Bnalyze
Accept Fesults
Delete Resulk:
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Performing TGA Weight Calibration (for SDT)

Weight calibration should be performed on the SDT at least once a month. TGA weight
calibration is based on two runs conducted in the TGA-DTA calibration mode—one using
calibration weights and one using no weights (empty beams). The data from both runs is
analyzed and beam and weight correction factors are calibrated. This calibration is ap-
plied when using either the DSC-TGA or TGA-DTA mode.

Follow these steps to perform the calibration:

1.

Put the instrument in TGA-DTA Calibration mode (selected on the Mode Parameters
window).

Conduct the calibration experiments.

on the tool bar to display the Calibration Analysis Specification window.

After you select F2=weight Calibration
TGA Weight

calibration, the Without Wweights: [CATAND atahSD 7429605 dth. ep1
Weight Calibra-

tion window aith Wweights: IE:\.TA‘\D atab 5D T42960zdtb. ep2

(shown here) is
displayed. Ok | Ean | e |

Enter the file-

name (including path) for the first experiment (empty beams) or click on the Browse
button to choose the file. Enter the filename for the second experiment (with weights)
or click on the Browse button to choose the file.

Select OK when both the calibration files have been entered. The Calibration program

will display a series of four curves. (NOTE: In the example shown below, two of the
middle curves

are overlap— &~ Beam Growth Calibration - 2960 SDT [F 7) (C:ATAData\SDT4%2960sdtb.ep2 7 C:AT... [H[=] E3
File Rescale Analpze Help

ping and

Without Weights: CATAData\S0T2960sdtb.epl  With Weights: CATANData\SDTW9E0sdtb. ep2
appear as 200
one).

—.1.50-

rd

T

=.

= 1.00-

0.00-

Sarnple Yeigh
=
i
T

_D'ED_I ) s I ) A [ I |
-500.0 -2500 0.0 2500 5000 7500 1000.0 12500 1500.0 1750.0 2000.0
Temperature (°C)
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7. Select Analyze/Analyze from the menu (or select Analyze from the Calibration pop-
up menu). The current limit points will be indicated with markers on the graph.
When selecting your TGA limits, the default limits of 200 and 1400°C are the optimum
limits to use when calibrating the SDT up to 1500°C. If you are only interested in a
particular portion of the curve, such as running methods up to 1000°C, you may
decide to choose more appropriate limits.

NOTE: The active marker is indicated by a full-length vertical red line. Other
markers are indicated by smaller red cross-hairs.

8. Move the active marker to the desired position on the curve using either the mouse or
keyboard.

9. Select (activate) the next marker by: (a) Pressing the TAB key or (b) Positioning the
pointer over a marker and clicking the left mouse button. (Pressing back TAB (Shift-
TAB) will activate the previous marker.)

10. Repeat steps 8 and 9 until you have selected all the necessary points for analysis.

11. Select Analyze/Limits OK or select Limits OK from the pop-up menu to accept the
points. When calculated, the calibration results will be displayed.

12. Accept the calibration results by selecting Analyze/Accept results or selecting Accept
Results from the pop-up menu. (TGA weight calibration values are not displayed,
only the resultant curve.) The weight signals should track each other in a smooth
continuous upwards sweep (see the SDT Operators manual for details). Likewise, the
corrected baseline signal should be flat across the screen using the default scaling. If
any of these curves are not as described, rerun your baseline calibration. Pay careful
attention to make sure your instrument is not physically jarred, that the calibration
weights are seated properly on the platform, and that the purge flow is steady. If the
curves still do not look proper after rerunning the calibration, contact your service
representative.

You can delete results by selecting Analyze/Delete results or Delete Results from the
pop-up menu.

13. Close the Calibration window.

The Calibration Report menu can be used to view the date this calibration was last con-
ducted.
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Performing DSC Heat Flow Calibration (for SDT)

This calibration is available only for DSC-TGA mode* and is required when running in this
mode. SDT heat flow calibration is based on analyzing the heat capacity curve for sap-
phire over the range 200 to 1500°C and the heat of fusion of high purity zinc metal. Three
experimental runs are required: one using an empty alumina cup (90uL) for both the
reference and sample (baseline run) and one using a sapphire standard (supplied in the
SDT Accessory Kit) as the sample. The measured heat capacity for sapphire is compared
with the literature value at multiple temperatures across the range and mathematically
fitted to generate an E-curve.

This E-curve may be further refined by a third experiment that measures the heat of
fusion of high purity zinc wire (supplied in the accessory kit). The heat of fusion is mea-
sured and the cell constant is calculated using the known value of the heat of fusion of
zinc (108.7 J/g) and the equation “Cell Constant = Known Value/Measured Value.” The
calculated value of the cell constant is then entered into the Cell Constant field in the
Calibration/Cell/Temperature Table from the SDT menu.

*This calibration is only available when the optional DSC-TGA capability is enabled for the SDT.

NOTE: The calibration data should be obtained with the instrument in DSC
Calibration mode (selected on the Mode Parameters window).

Follow these steps to perform the calibration:

1. Put the instrument in DSC Calibration mode (selected on the Mode Parameters
window).

2. Conduct the calibration experiments.

on the tool bar to display the Calibration Analysis Specification window. The DSC
Heat Flow Calibration window (shown below) is displayed.

B azeline: I

Sapphire: I

Cancel Help |
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10.

11.

12.

Enter the filename (including path) for the first experiment (empty alumina cups), or
click on the Browse button to choose the file. Enter the filename for the second experi-
ment (with sapphire), or click on the Browse button to locate the file.

Select OK when both the calibration files have been entered. The Calibration program
will display both files.

Select Analyze/Analyze from the menu (or select Analyze from the Calibration pop-
up menu). The current limit points will be indicated with markers on the graph.

NOTE: When you are selecting your analysis limits, the default limits of 200
and 1400°C are recommended as the optimum limits to use when calibrating
the SDT up to 1500°C.

Move the active marker to the desired position on the curve using either the mouse or
keyboard.

Select (activate) the next marker by: (a) Pressing the TAB key or (b) Positioning the
pointer over a marker and clicking the left mouse button. (Pressing back TAB (Shift-
TAB) will activate the previous marker).

Select Analyze/Limits OK or select Limits OK from the pop-up menu to accept the
points. When calculated, the calibration results will be displayed.

Accept the calibration results by selecting Analyze/Accept results or selecting Accept
Results from the pop-up menu. (DSC Heat Flow calibration values are not displayed,
only the resultant curve.)

NOTE: The baseline file data must be greater than the sapphire data to com-
plete the analysis.

If results are not satisfactory, rerun your calibration experiments. Pay careful atten-
tion to make sure that the beams are positioned within the center of the furnace, that
the ceramic cups are seated properly on the platform, and that the purge flow is
steady. If the results are still not satisfactory after rerunning the calibration, contact
your service representative.

Close the Calibration window.

The Calibration Report menu can be used to view the date this calibration was last con-
ducted.
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Performing the Cell Constant Analysis for SDT

This analysis involves the use of the Advantage Universal Analysis program. For details
on the use of that program, see the online help available when the program is opened.

1. Double click the Universal Analysis icon to start the program.

2. Open the zinc data file
gathered for the SDT

calibration. Step Transition Onset / Peak Integration I Special .ﬁ.real Hesu:ulutiu:unl Other I
3. Select Analyze/Op- ‘wieight: IDriginaI TI [T Manual onzet tangent selection

tions from the menu. L abel y

Then, click on the Calculate peak onzet versus: ITemperature vI [~ Label anget

Onset/Peak Integra-

tion Page and set up Feak Ial:fei: . . .
the options as shown I Limits W Area [T Height [~ width at half height
in the figure to the [~ Signed heat flow area ¥ Momalized area

right.

b airriar: I Temperature | = I

4. Integrate the melting
endotherm using the
Analyze/Peak Integra-
tion/Linear Baseline function. The normalized area of the melting endotherm is then
used to calculate the cell constant. See the example below.

os 5. Return to the Advantage
CellCorstart= Kyows/Measned Instrument Control program
oo CeliCorstart= (108.7/104.8) = 1037 and select Calibrate/Cell/

. Temperature Table from
the SDT menu. Enter the
calculated value of the cell
constant into the Cell Con-
stant field (see page 2-63).

104840

HeatFlw §Uep

=20

=20

0 s W0 5 0 +s Euil

Temn pera e G
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Performing Temperature Calibration for SDT

Temperature calibration is useful for experiments in which precise transition temperatures
are essential. To temperature calibrate the SDT, you need to analyze a high-purity metal
for its melting temperature, and then enter the observed and correct values in the tem-
perature calibration table. The temperature calibration parameters (observed and correct
values) are automatically updated in the Cell/Temperature Table window after Tem-
perature Calibration has been performed, accepted, and saved. They may also be manu-
ally entered.

Follow these steps to perform the calibration:

1. Put the instrument in TGA-DTA Calibration mode (selected on the Mode Parameters
window).

2. Conduct the calibration experiments.

on the tool bar to display the Calibration Analysis Specification window.

4. After you choose Temperature calibration, a window is displayed to allow you to
open the file to be used for analysis. Select the calibration data file created previously
and select OK.

5. The Calibration Analysis Specification Standard window is displayed. This win-
dow (shown here)
displays the most

common standards r;é Calibration Analyziz Specification
used to temperature
calibrate the SDT, Standard M ame kel Paint ['C
a}llong W1t}11 thelu.r T 219
theoretical melting Lead 22750
point temperature. inc 41953
I lLminn BE0. 33
6. Select the standard Gilver 3178
aold 106418
to be used from the Copper 1024 B2
list. (If you want to
edit the standard or 4| | ]

its melting point,
highlight the stan- I—IDK i — —
dard and click the == ance elp |
Edit button.)

7. Select OK. The Calibration program will plot file.
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8. Select Analyze/Analyze from the menu (or select Analyze from the Calibration pop-
up menu). The current limit points will be indicated with markers on the graph.
Integrate the melting endotherm to determine onset to melting temperature.

9. Move the active marker to the desired position on the curve using either the mouse or
keyboard.

10. Select (activate) the next marker by: (a) Pressing the TAB key or (b) Positioning the
pointer over a marker and clicking the left mouse button. (Pressing back TAB (Shift-
TAB) will activate the previous marker.)

11. Select Analyze/Limits OK or select Limits OK from the pop-up menu to accept the
points. When calculated, the calibration results will be displayed.

12. Accept the calibration results by selecting Analyze/Accept results or selecting Accept
Results from the pop-up menu.

13. Close the Calibration window.

The temperature calibration parameters (observed and correct values) are automatically
updated in the Cell/Temperature Table window after Temperature Calibration has been
performed, accepted, and saved. See “Using the Cell/Temperature Calibration Table” on
the next page for details.

Editing an SDT Standard

To edit an SDT standard value or
enter a new standard, follow steps 1
through 5 on the previous page to
open the Calibration Analysis Slimgrd i em 2
Specification Standard window.
Double-click on the standard name
or click Edit. The Calibration Stan-
dard window (shown here) appears.

Enter the desired values and click OK ok I Cancel Help
when finished.

Calibration Standard for 2960 5DT [F 7] HE |

telting Foirt I‘I BE.E T

NOTE: The standards list will return to the default values each time the Tem-
perature Calibration Standard Specification window is reopened.

NOTE: The melting points for indium, tin, zinc, aluminum, silver, gold, and
copper are defined by the International Temperature Scale of 1990 (ITS-90).
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Using the SDT Cell/Temperature Calibration Table

When you select Calibrate/Cell/Temperature Table from the SDT menu, the Cell/Tem-
perature Table (shown here) is displayed. The items shown on this window depend on
the instrument mode. This
window is to edit the cell
calibration parameters or
the temperature calibration
table.

E:::EEB“ / Temperature Table -2960 5DT [F 7]

— Cell Calibration
Cell Constant 0

Bazeling Slope IIj Bazeline Offzet I':'

— Temperature Calibration T able

Cell Calibration

Parameters
Obzerved Temperature *C Correct Temperature “C

Paint 1: 979
Use this table to set the cell Dfn !
constant, baseline slope, or Poirt 2 [35.67 |39.79
baseline offset that the Paint3: | |
instrument will apply to the Partd: | |
corrected data. Each cell
calibration parameter is Peint5: | |
briefly described as follows:

Reszet Table

¢ Cell Constant for SDT:
Cell Constant is a
calibration factor used to Dk Lauies) | Help
adjust the instrument's
response. The default
value is 1.00.

¢ Baseline Slope for SDT: This parameter is a calibration constant that accounts for
the DTA baseline slope of an empty cell. The baseline slope is calculated from data
gathered as an empty cell is heated through the temperature range expected in
subsequent experiments. The RMS (root mean square) average of the data is
calculated to determine the best straight-line fit. From this line the baseline slope is
calculated to account for the difference in output between the reference and sample
thermocouples. Default is 0.00.

NOTE: This calibration only applies when the instrument is in the TGA-DTA
mode.

¢ Baseline Offset for SDT: Baseline Offset is a calibration factor that shifts the curve
up or down along the y-axis to balance the heat flow at the sample and reference
thermocouple positions. The baseline offset is calculated from data gathered as an
empty cell is heated through the temperature range expected in subsequent
experiments. The RMS (root mean square) average of the data is calculated to
determine the best straight-line fit. From this line the DTA baseline offset is calculated
to return the curve to the ideal reference (zero).
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NOTE: This calibration only applies when the instrument is in the TGA-DTA
mode.

To verify/edit the cell calibration parameters, follow these steps:
1. If the value is correct, select OK.
2. If a change is desired, enter the correct value in the appropriate field and select OK.

The baseline calibration parameters are automatically updated in this window after DTA
baseline calibration has been performed, accepted, and saved. Baseline slope and offset
are not available in the DSC-TGA mode.

Temperature Calibration Table

The lower part of the Cell/Temperature Calibration Table shows the temperature
calibration table that the instrument applies to the collected data. You can use this area to
observe the values that were automatically entered after you performed temperature
calibration, or to manually enter from one to five temperature calibration points (pairs of
observed and correct temperature points). The observed and correct temperature corre-
sponds to the experimental and theoretical transition temperature (e.g., melting point) of
the calibrant respectively.

NOTE: A multiple-point calibration is more accurate than a one-point calibra-
tion. A single-point calibration shifts the sample temperature by a constant
amount. A two- or more-point calibration shifts the temperature by a constant
amount below the first point, uses a smooth curve through the calibration points
and maintains a constant temperature shift after the last point.

e If these values are correct, select OK.

e If new values are to be entered:
1. Select the Reset button to remove all previously stored values.
2. Determine the temperature points.
3. Enter the Observed and Correct temperature points in the table.
4. Select OK when all points have been entered to save the settings to the instrument.

NOTE: When temperature calibration is in effect, Temp in *C appears in the
status line. When it is not in effect, Temp in °C appears in the status line.
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Calibrating the TGA

The TGA 2950 is capable of providing several pieces of valuable information about ther-
mal events in materials. All of the information provided (e.g., weight change) is quantita-
tive, if proper calibration is done prior to running sample materials. To obtain accurate
experimental results, you should calibrate the TGA when you first install it, and periodi-
cally thereafter.

Types of Calibration

You can access the calibration functions by choosing the desired Tare it
type of calibration from the TGA Calibrate menu (shown here). Weight..

Refer to the instructions for the type of calibration desired on Blatform...

the next several pages. Temperature Table..

Taring the TGA

The Tare function ensures that the weight measured by the balance reflects the weight of
the TGA sample only.

When a pan is tared, the instrument reads the weight of the empty sample pan and then
stores the weight as an offset, which is subtracted from subsequent weight measurements.
For optimum accuracy, the weight reading must be stable before it is accepted as an

offset. The TGA determines when the weight reading is sufficiently stable.

You should tare the sample pan before each experiment, even if you use the same pan in
consecutive experiments. Taring is done for both TGA weight ranges.

Tare procedure:

1. Place the empty sample pan(s) on the sample platform.

2. Select Tare either on the §: Autosampler Tare Utility for AutoTGA 2950 [F 3]
instrument keypad, by
selecting Calibrate/Tare Tray mumber |1 =

from the TGA menu, or by
clicking on the button - Select Al | @
Wezelesh &l |

— Pan Selection

on the tool bar. If you are
using an autosampler
(AutoTGA), the Tare Utility
window will be displayed.
This allows you to specify
whether you will be taring
the el’ltll‘e platform or Spe_ ,, ................................ ,| Tare | ',-;-,'bmt HEID
cific pan number(s). e ' — —

o0 = O O e LD —
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Weight Calibration for TGA

Weight calibration should be performed on the TGA at least once a month. Because the
TGA has two weight ranges, taring is done for both ranges. The tare weight is stored by
the instrument for the appropriate weight range.

The weight calibration functions guide you through the calibration procedure step-by-
step. You will need to obtain the following items for this procedure:

* two (2) empty sample pans
¢ calibration weights
e brass tweezers.

NOTE: Always handle the calibration weights with brass tweezers, not with your
fingers. The oils and salt from your skin can change the calibration weight.

The next several pages provide the steps needed to perform TGA weight calibration. The
instructions can also be found on the windows displayed as you step through the proce-
dure using the Advantage™ program.

Step 1 of 5: Manually Tare the Balance

When you choose
Calibrate/Weight from ¥z Weight Calibration - Step 1 of 5 - AutoTGA 2950HR [F 6)

the TGA menu, the first

window that is dis- M anually Tare B alance

played is the Weight 1] Remowve tare tube and place ah empty sample pan on the tare side of the
. . bal b

Calibration - Step 1 of 2?3’2; | ) o cide of the b s
: ah empty sample pan on the sample side of the balance and close the

5 window (shown FURMACE.

here). Follow these

steps:

E xit Help

1. Unscrew the tare
tube in a clockwise
direction, then remove it.

2. Hang an empty sample pan of the same type and size as your experimental sample
pan on the tare hook. This is your tare pan.

3. Place the sample pan that you plan to use in your experiment on the sample platform.
4. Press the LOAD key on the instrument keypad to load the pan onto the sample hook.

5. Press the FURNACE key on the instrument keypad to close the furnace. Closing the
furnace prevent air currents from affecting the weight reading.
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6. Click Continue to proceed. The Tare Stabilization window is displayed. See “Using
the Tare Stabilization Window” below for instructions.

Using the Tare Stabilization Window

TheTare Stabilization [; Tare Stabilization - AutoT GA 2950HR (F 6)

window displays the

uncalibrated weight of the

sample pan and the Marually Tare Balance

sample pan weight 1]4dd or subtract weight in the tare pan until the dizplayed

reading. Using this uncalibrated weight iz within the range 0.0 +7/- 10.0 mg.

information you can

manually tare the balance. Unicalibrated Weight -6.300 mg  Stable

Observing the scale, you M9 87 654 321001 23 4567 8 910
willneedtoaddor P T A T I A A
subtract calibration

weights until the dis- Subtract Wweight [mg) Add
played Uncalibrated : i Cancel | Help

Weight is within the range

0.0 +/-10.0 mg as follows:

1. If the scale shows a reading that is on the positive side, you will need to add calibration weights
(found in the TGA Accessory kit) to the tare pan.

2. If the scale shows a reading that is on the negative side, you will need to remove calibration
weights from the tare pan.

3. Continue to add or remove weight until the weight has stabilized to within the acceptable range,
then select Accept weight.

Step 2 of 5: Zero the 100 mg Range

The Weight Calibration - Step 2 of 5 window (shown here) should now be displayed.
The instrument is

now measuring ¥z Weight Calibration - Step 2 of 5 - AutoTGA 2950HR (F 6) |
the weight in the
100 mg range.
The tare weight is
stored by the
instrument for the
100 mg range.

Zem 100 mg B ange

11 Replace tare cover.

E xit Help

1. Replace the tare tube, by turning it in a counterclockwise direction to screw it back
into the instrument. This will prevent air currents from affecting the weight measure-
ment.
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2.

Select Continue to go on with the calibration procedure. The Weight Stabilization
window is displayed. See “Using the Weight Stabilization Window” below for
instructions.

Using the Weight Stabilization Window

TheWeight Stabilization window
shows you the progress and status of
the weight on the TGA. Follow these
instructions:

§= Weight Stabilization - AutoTGA 2950HR [F 6]

IIncalibrated ‘W eight 0.900 mg

1. Wait for the weight to stabilize.
You will see the display read Stable
"Settling" as the balance
reaches equilibrium. The

weight may not equal zero, but T

it must be stable when you
acceptit, as indicated by the
displayed word "Stable." Stability [ug/sec)

2. SelectAccept weightto goon Cancel Help

with the calibration procedure.

Step 3 of 5: Zero the 1000 mg Range

The instrument is measuring the weight in the 1000 mg range. The tare weight is stored
by the instrument for the 1000 mg range.

Select Continue to go on with the calibration procedure. The Weight Stabilization win-
dow is displayed. See “Using the Weight Stabilization Window” above for instructions.

Step 4 of 5: Calibrate the 100 mg Range

This step in the procedure calibrates the 100 mg weight range for the TGA instrument.

1.

2.

Obtain the 100 mg class M standard weight from the TGA Accessory Kit.
Place the 100 mg weight in the sample pan.
Select LOAD to load the pan onto the sample hook.

Press the FURNACE key to close the furnace. Closing the furnace prevent air currents
from affecting the weight reading.
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5. Enter the exact mass of the standard as seen on the TGA display (default value =
100.0 mg), then select Continue. The system will begin measuring the combined
weight of the standard and the pan. The Weight Stabilization window is displayed.
See “Using the Weight Stabilization Window” on the previous page for instructions.

Step 5 of 5: Calibrate the 1000 mg Range

This step in the procedure calibrates the 1000 mg weight range for the TGA instrument.

1. Obtain the 1000 mg class M standard weight from the TGA Accessory Kit.

2. Select UNLOAD to unload the sample pan and remove the 100 mg weight.

3. Place the 1000 mg weight in the sample pan.

4. Select LOAD to load the pan onto the sample hook.

5. Enter the exact mass of the standard as seen on the TGA display (default value =
1000.0 mg), then select Continue. The system will begin measuring the combined
weight of the standard and the pan. The Weight Stabilization window is displayed.
Once the weight reading is close to 1000 mg (+ 50 mg), then press the FURNACE key
to close the furnace and stabilize the weight. See “Using the Weight Stabilization
Window” on the previous page for instructions. After you accept the weight, the

calibration is complete.

6. Unload the sample pan.
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Adjusting the TGA Sample Platform

The Sample Platform Adjust procedure is used if the sample hang-down wire fails to pick
up a sample pan during an automatic loading procedure. The sample platform must be
adjusted so that the instrument can properly load and unload the sample pans.

To avoid weight signal noise, the TGA must be level so that the sample pan and hang-
down wire hang inside the furnace and thermocouple tube without touching them. The
first step of the sample platform calibration procedure adjusts and levels the instrument.

Select Calibrate/Platform from the TGA menu. The first window in a step-by-step series
of instructions is displayed. The next several pages provide the steps needed to perform
TGA sample platform calibration. The instructions can also be found on the windows
displayed as you step through the procedure using the Advantage™ program.

NOTE: The sample platform adjustment procedure is slightly different for the
TGA Autosampler, turn to page 2-70 for those instructions.

Step 1: Center the Sample Pan

In order to center

the sample pan, iz Platform Adjust - Step 1 of 3 - 2950 TGA HR [F 3] |
the top and bottom

of the sample —Load Sample Pan

hang-down wire MOTE: The weight calibration procedure MUST be properly

must be adjusted completed before beginning Step 1 of this procedure.

and the instrument

leveled. When you Certer sample pan in furhace.

choose Calibrate/ See Operator's kManual for the detailed procedure. |h ghort, adjust the leveling
Platform from the feet such that the zample pan iz centered within the themocouple tube and

centered over the top of the furnace.

TGA menu, the
Platform Adjust
Step 1 window

(shown here) is CConinue | [ Cancel | Help

displayed.

1. Load an empty sample pan on the instrument balance (it can be done automatically or
manually).

2. Check to see whether the top end of the sample hang-down wire is hanging freely and
roughly centered within the top of the thermocouple tube inside the balance chamber.
If the wire is not roughly centered, turn the balance adjustment screw (see your
instrument manual for details) until the wire is centered.
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3. Raise the furnace just to the bottom of the sample pan.

4. Check the alignment of the sample pan within the furnace. It should hang freely,
roughly centered, and should not be touching the sides of the furnace or the hang-
down tube. If the pan is not centered, adjust the feet on the bottom of the instrument
until the pan hangs correctly. Turn the feet clockwise to lengthen or counterclockwise
to shorten the instrument leveling feet.

5. Select Continue to go on with the calibration procedure.

Step 2: Platform Arm Positioning

The Platform
Adjust - Step 2
window (shown
here) should now
be displayed. Once
the sample pan
has been centered
over the furnace,
you will need to
adjust the position
of the platform
arm so that the
pans can load and
unload correctly.

[z Platform Adjust - Step 2 of 3 - 2950 TGA HR (F 3) EE:«I

Platfarm Armm Paozitioning
Lzing the zlider and/or entry field controlz below, move the
zample platform until the hangdown wire iz just touching the
bale of the zample pan.

Muote: Click once on glider button to mosve platform one unit.
Click once in zlider shaft to move platform five unitz.

250 1}
fe r |
<< Load direction Home direction »

CContnue | Testpostion | [ Cancel | Help |

* You can enter the number of units that you want to move the platform in the box on
the left side of the window,

or

*  You can use the slide bar to change the platform position by: (a) clicking on the
appropriate load direction button to move the platform one unit at a time, (b) clicking
in the slider shaft to move the platform five units for each click, or (c) placing the
cursor on the slider and holding the mouse button down as you slide it in the desired

direction.

Select the Test Position button to move the platform arm to the selected position, then
select Continue to go on with the calibration procedure.
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Step 3: Manual Platform Adjustment

The Platform

Adjust - Step 3 T R T R LA HE|

window should

now be dis-
played. — Marual Platform Height Adjustrent
1] Loozen the zet screw under the zample platfomm.

1. Use a screw- 2] Rotate and adjust the height of the hub and platform until;
driver to a] the zample halder is directly under the pan and
loosen the b) the pan iz about 1 mm above the platform
setscrew 3] Tighten the set screw.
located under 4] Ratate the zample halder until the groove alighs with the wire on the battam
the sample of the zample pan.
platform.

Help |

2. Move the
sample

platform: (a) rotate it until the sample holder is directly under the pan, then (b) adjust
the height of the platform until the bottom of the pan is located approximately 1 mm
above the platform.

3. Use the screwdriver to tighten the setscrew again (do not overtighten as you may strip
the threads).

4. Rotate the sample pan holder until the groove in the pan hole aligns with the wire on
the bottom of the sample pan.

5. Select Done when these steps have been accomplished. The Sample Platform Adjust-
ment has been completed.
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Adjusting the AutoTGA Sample Platform

The Sample Platform Adjust procedure is used if the sample hang-down wire fails to pick
up a sample pan during an automatic loading procedure. The Autosampler sample
platform must be adjusted so that the instrument can properly load and unload the
sample pans.

To avoid weight signal noise, the TGA must be level so that the sample pan and hang-
down wire hang inside the furnace and thermocouple tube without touching them. The
first step of the sample platform calibration procedure adjusts and levels the instrument.

Select Calibrate/Platform from the AutoTGA menu. The first window in a step-by-step
series of instructions is displayed. The next several pages provide the steps needed to
perform the AutoTGA sample platform calibration. The instructions can also be found on
the windows displayed as you step through the procedure using the Advantage program.

Step 1: Center the Sample Pan

In order to center

the sample pan, = Platform Adjust - Step 1 of 3 - 2950 TGA HR [F 3)

the top and bottom

of the sample —Load Sample Pan

hang—down wire MOTE: The weight calbration procedure MUST be properly
must be adjusted completed before beginning Step 1 af thiz procedure.

and the instrument

leveled. When you Center zample pan in furnace.

choose Calibrate/ See Operatar's Manual for the detalled procedure. |noshort, adjust the leveling
Platform from the feet such that the zample pan iz centered within the themocouple tube and

centered owver the top of the funace.

TGA menu, the
Platform Adjust
Step 1 window

(shown here) is CContnie | [ cancel | Help

displayed.

1. Load an empty sample pan on the instrument balance (it can be done automatically or
manually).

2. Check to see whether the top end of the sample hang-down wire is hanging freely and
roughly centered within the top of the thermocouple tube inside the balance chamber.
If the wire is not roughly centered, turn the balance adjustment screw (see your
instrument manual for details) until the wire is centered.

3. Raise the furnace just to the bottom of the sample pan.

4. Check the alignment of the sample pan within the furnace. It should hang freely,
roughly centered, and should not be touching the sides of the furnace or the hang-
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down tube. If the pan is not centered, adjust the feet on the bottom of the instrument
until the pan hangs correctly. Turn the feet clockwise to lengthen or counterclockwise
to shorten the instrument leveling feet.

5. Select Continue to go on with the calibration procedure.
Step 2: Manual Platform Height Adjustment

The Platform

Adjust - Step 2 ¥z Platform Adjust - Step 2 of 4 - AutoTGA 2950 (F 3)
window (shown

here) should now — Manual Flatfarm Height Adiustrient

be displayed. 1] Loozen the set screw on the zample platform hub.

After the sample 2] Rotate and adjust the height of the hub and platform unkil;
pan has l?een a) any =ample haolder iz directly under the pan and
centered in step b) the pan iz about 1 mm above the platform

1, the height of

the platform

must be manually :
Cant
adjusted as &I

follows:

3] Tighten the et screw.

Help |

1. Use a screwdriver to loosen the setscrew located in the platform hub.
2. Move the sample platform: (a) rotate the hub and platform until the sample holder is
directly under the pan, then (b) adjust the height of the hub and platform until the

bottom of the pan is located approximately 1 mm above the platform.

3. Use the screwdriver to tighten the setscrew again (do not overtighten as you may strip
the threads).

4. Select Continue to go on with the calibration procedure.

Step 3: Manual Sample Arm Length Adjustment

The Platform
Adjust - Step 3
window (shown

iz Platform Adjuszt - Step 3 of 4 - AutoTGA 2950 [F 3]

here) should now — kanual Sample A Lenagth Adjustment
be displayed. The 1] Loosen the set screws on the sample arm.
length of the 2] Extend anddor retract the arm if the groove in the zample holder needs to

rotate clockwise and/or counterclockwize to align with the wire bale on the
bottomn of the pan.

3] Tighten the set sorews on the sample arm.

autosampler arm
must now be
adjusted to allow
proper pickup of
the samples.

Cancel Help
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Use a screwdriver to loosen the two setscrews located on the sample arm.

Move the sample arm to adjust the position of the groove: (a) move the sample arm
OUT to make the sample holder groove rotate clockwise, or (b) move the sample arm
IN to make the sample holder groove rotate counterclockwise. When the groove aligns
with the wire bale on the bottom of the pan, go on to the next step.

Use the screwdriver to tighten the two setscrews on the sample arm.

Select Continue to go on with the calibration procedure.

Step 4: Platform Arm Positioning

NOTE: There may be a slight delay while the instrument initializes to prepare
for this step. The window controls will be disabled until this operation has been
completed.

The Platform Adjust - |EEEE LY T e R R R R T 1 (] EE

Step 4 window

(shown here) should ~ Platform m Positioning
now be displayed. Using the slider and/or entry fizld controls below, move the
O th 1 zample platform until pogition 1 is directy under the bottom
nce the sample pan of the zample pan. The pozition can be adjusted left ta ight
has been centered over as well a rotationally.
the furnacg, you will Mate: Click once on ghder button bo move platform one urit.
need to ad]ust the Click once in zlider shaft to move platform five units.
position and rotation - ;
of the platform arm so
p -0 4] |+
that the pans can load — .
<4 Load direction Horne direction =
and unload correctly.
-192 152
* You can enter the I':' | [ ]
number of units <4 Counterclockmize Clockwize »»
that you want to =
i Daone | Test position | Cancel I Help |
move the platform,

or

in the box on the
left side of the
position or rotation slide bar.

You can use the slide bar to change the platform position and rotation by: (a) clicking
on the appropriate direction button to move the platform one unit at a time, (b) click-
ing in the slider shaft to move the platform five units for each click, or (c) placing the
cursor on the slider and holding the mouse button down as you slide it in the desired
direction.
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Select the Test Position button to move the platform arm to the selected position and
rotation, then select Done when you are satisfied that the platform arm is in the correct
position.

Temperature Calibration for the TGA

Temperature calibration is useful for experiments in which precise transition temperatures
are essential. To temperature calibrate the TGA, first you need to analyze a high-purity
metal for its curie temperature, and then enter the observed and correct values in the
temperature calibration table.

NOTE: The Temperature Calibration Table is not available when the instrument
is in the calibration mode.

Before you can perform the temperature calibration procedure for the TGA, you must first
reset the Temperature Calibration Table as follows:

1. Select Calibrate/ | e—————rrwrrrrErywTEw=En HE|
Temperature

from the TGA — Calibration T able

menu. The Tem- Observed Temperature “C Cormrect Temperature *C

perature Table

(Shown here) is Pairt 1: IE?E

displayed. Point 3873
2. Click the Reset Paint 3| |

button to reset all Paint 4: | |

temperature

calibration data Point5: | I

before performing

any new calibra-

tion experiments.

OF. Feset | Cancel | Help

3. Click OK.

4. Gather the calibration data by following the steps on the next page to determine the
curie temperature.

5. Perform the temperature calibration as directed on the next page.
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Determining Curie Temperature

A general procedure for curie temperature calibration is given below.

1.

10.

Choose standards that encompass your experimental range. Multiple standards may
be needed for this purpose. Choose standards whose curie temperature differs sub-
stantially; each pair of curie temperatures must differ from all other pairs by at least
10°C.

Place the curie temperature sample in a tared TGA sample pan and position the pan
on the sample platform.

Select the Experiment View. Enter the requested sample information, including name
on the Summary Page. Select the Ramp test from the Test list.

Click on the Procedure Page. Enter the requested test parameters that will program
the TGA to: (a) equilibrate to 100°C below the onset of the literature curie tempera-
ture of your material, and (b) heat the material, at the same heating rate that you will
use in your experiments, to above the literature curie temperature.

Click on the Notes Page. Enter/verify the requested information.

Click on the Apply button to save the experimental and sample parameters entered
for this run. If more than one run is in the sequence list, schedule this run. (An arrow
will appear next to the run number in the Sequence Pane for the scheduled run.)

Start the method and observe Signal A (weight loss %) on the Signal Display Pane.

Slowly raise the magnet under the furnace until a weight gain (< 2%) is detected.
Secure the magnet in this position for the duration of the experiment.

Determine the curie temperature by analyzing the extrapolated end point of the S-
shaped curve using the data analysis program.

Enter the Observed and Correct temperatures in the Temperature table when all the
experiments are complete as directed in the next section.
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Enter the Temperature Calibration

1. Select Calibrate/Temperature from the TGA menu. The Temperature Table is dis-
played. This window shows the temperature calibration table that the instrument
applies to the collected data. Use this window to enter from one to five temperature
calibration points (pairs of observed and correct temperature points). The observed
and correct temperature corresponds to the experimental and theoretical transition
temperature (e.g., melting point) of the calibrant respectively.

2. If these values are correct, select OK.
If new values are to be entered:

a. Enter the Observed and Correct temperature points in the table.
b. Select OK when all points have been entered to save the settings to the instrument.

NOTE: When temperature calibration is in effect, Temp in *C appears in the
status line. When it is not in effect, Temp in °C appears in the status line.
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Calibrating the TMA

Use the TMA Calibration menu to choose from three types of Frabe ..

calibration: probe, force, and analysis. These calibrations Force ...

should be performed when you first receive the instrument, SO -

when software is changed, and periodically (approximately Cell'Temperature Table .

once a month) thereafter.

* Probe calibration calibrates the LVDT and adjusts the force calibration factor to
compensate for any differences in the different TMA probe types

* Force calibration is done with any probe in place on the instrument. It calibrates the
force exerted by the probe on the sample during experiments.

¢ The Analysis menu item is used to access the calibration program used to conduct
cell constant and temperature calibration. Cell constant calibration is used to adjust
the dimension data through the calibration of thermal expansion. Temperature
calibration is used to adjust the sample thermocouple.

¢ The Cell/Temperature Table option is used to enter the cell parameters and auto
measure offset (for film/fiber calibration). The cell parameters are determined using
the analysis options above.

Calibrating the TMA Probe

You will need to perform the TMA probe calibration every time you change the instru-
ment mode or when you change the probe on the TMA. This procedure is sometimes
called “initializing.” The following actions are performed whenever you calibrate a
probe:

¢ Calibrate the LVDT.
¢ Calibrate the probe's mass.
¢ Calibrate the probe's compliance.

To calibrate the probe in-
stalled on the instrument,

follow the directions dis- ¥ Probe Calibration - 2940 THMA (F 5) ﬂ!:!

played. Presz Continue to begin calibration.
1. Select Calibrate/Probe Calibrate Probe
from the TMA menu or ’7 1] Clear weight tray and sample stage.

gﬂ located on the tool

bar. The Probe Calibra-
tion window (shown
here) is displayed.

e Exit Help
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2. Take all weights off the weight tray and clear all samples off the sample stage.

3. Click the Continue button on the window. The calibration will be performed and a
message is displayed when the procedure has been completed.

Performing the TMA Force Calibration

The TMA force calibration procedure is used to calibrate the force exerted by the probe on
the sample during experiments. It can be done with any probe in place on the instru-
ment. You will need to perform the force calibration on a regular basis to maintain the
accuracy of the instrument.

Step 1: Calibrate Zero Weight

The first step is performed to provide a zero reference point for calibration.

1. Select Calibrate/Force from =
the TMA menu. The Force laa i R = LR LY ()

Calibration - Step 1 of 3 Fress Continue to begin calibration.
window (shown here) is
displayed. Calibrate Zero wWeight
’7 1] Clear weight tray and zample stage.
2. Install the desired probe

and its stage on the TMA.
(Any probe type may be
used.)

Srt Exit Help

3. Clear the weight tray and the sample stage of any items.

4. Select Continue to go on with the calibration procedure.

Step 2: Calibrate Standard Weight

After performing step 1, the
Force Calibration - Step 2 of [ X e PR R TR Y G N 1 <]
3 window (shown here) is

displayed. The second step in
the force calibration proce- Calibrate Standard “eight
dure is performed to provide
a standard calibration refer-
ence point. The recommended 2] Place weight on weight tray.
weight amount is 50 grams,
although from 10 to 100

grams is allowable. Contirue I LBt | Exit | Help |
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1. Enter the weight, in grams, of the standard you are using. The standard weight value
entered must be between 10.0 and 100.0 grams.

2. Place the standard weight on the weight tray.

3. Select Continue to go on with the calibration procedure.

NOTE: If you choose Abort, you must restart from step 1 to complete the force
calibration or select Exit to cancel the calibration.

Step 3: Observe results

The force calibration

constant is calculated Ezi Force Calibration - Step 3 of 3 - 2940 THA [F 5] |

and disple}YEd on the Press Save to finish calibration,

Force Ca.hbratlon - Step Force calibration constant:

3 of 3 window (shown 1.00
here). The value should Morinal value should be 1.00 + 0,25

be in the range of 1.00 +

0.25. Et | Help |

o If the force
calibration constant
does fall within this range, select Save.

o If the force calibration constant does not fall within this range, select Exit and repeat
the calibration procedure.
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Using the TMA Analysis Function

The TMA calibration analysis functions are used to perform two types of calibrations—
cell constant and temperature calibration.

Cell constant is calculated by dividing the literature value for the coefficient of linear
thermal expansion (CLTE) of aluminum by the measured value. If a standard material
other than aluminum is used, consult the ASTM Standard Test Method E-381 for the
procedure to calculate the cell constant based upon the expansion of that material.

The cell constant parameter is automatically updated in the TMA Calibration Parameters
window after cell constant calibration has been performed, accepted, and saved.

The basic steps needed to perform a calibration analysis are:

Gathering calibration data.

Selecting a calibration data file.

Choosing the calibration type and standard, if applicable.
Rescaling the plot.

Choosing analysis limits.

Analyzing and saving the data.

Printing the calibration results.

Follow the instructions in the sections that follow to perform these steps.

Conducting TMA Calibration Experiments

To calibrate the TMA for cell constant and temperature, you need to first collect calibra-
tion data files that will be analyzed. All calibration runs must be performed in the appro-
priate calibration mode, which depends on the type of probe installed. After the files
have been analyzed, the resulting calibration information is stored in the instrument for
use when you run experiments.

Select Experimental/Mode from the TMA menu or click the E‘;‘ﬂ button on the tool bar to
open the Mode Parameters window. Select one of the following calibration modes:
e TMA Calibration Mode: The mode to be used to generate uncorrected data, which

is needed to perform temperature and cell constant calibration runs used to calibrate
the instrument.

¢ TMA Film/Fiber Calibration: The mode to be used to generate uncorrected data,
which is needed to perform temperature and cell constant calibration runs to

calibrate the instrument when the film/fiber probe is installed.

To gather calibration data, follow the instructions found on the next several pages, based
on the type of calibration desired.
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Obtaining TMA Cell Constant Data

Cell constant calibration is based on a run in which a known sample (standard) is heated
through its transition temperature, and data is gathered for analysis. The cell constant is
calculated by dividing the actual coefficient of expansion of the standard by the measured
coefficient of expansion.

Follow these steps when gathering and analyzing TMA cell constant calibration data:

1.

2.

10.

11.

12.

Select and install the desired probe on the TMA.

Select Experimental/Mode from the TMA menu. Set the instrument to appropriate
calibration mode using the Mode Selection list (TMA Calibration or TMA Film/Fiber
Calibration).

If you are switching between the standard and film/fiber modes, you will need to

perform probe calibration. Select Calibrate/Probe or click the gﬂ button on the tool

bar and follow the directions needed to calibrate the probe.

Select the Experimental View. Enter the requested sample information on the Sum-
mary Page. Select the Ramp test template.

Click on the Procedure tab. Enter the requested test parameters that will program the
TMA to: (a) Start the experiment at least 20°C below the desired start temperature
limit, and (b) Heat the material, at the same heating rate that you will use in your
subsequent experiments, to 20°C above the desired upper temperature limit. Use a
preload and applied force of 0.01 to 0.05 N.

Click on the Notes tab. Enter/verify the requested information.

Click on the Apply button to save the experimental and sample parameters entered
for this run.

Zero the probe using the ZERO LENGTH on the TMA keypad.

Load the aluminum standard found in the TMA Accessory Kit or use aluminum foil
for the film/fiber probe.

Verify the thermocouple position. For all probes, except film/fiber accessory, position
the tip of the thermocouple so that it is against the platform. The tip should be angled
towards the sample location. For the film/fiber accessory, position the thermocouple
tip so that it is at the middle of the sample length.

Press MEASURE LENGTH on the TMA keypad. The size field on the Experimental
View will be updated automatically once this process is complete.

Check that your purge gas is connected and set at the desired flow rate.
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13. If more than one run is in the run sequence list, schedule this run. (An arrow will
appear next to the run number in the run sequence list for the scheduled run.) Select
Start to begin the calibration run.

14. Wait until the run is complete, then access the calibration program using Calibrate/
Analysis on the TMA Menu. Select the TMA cell constant calibration data file created
above.

15. Analyze the calibration data file using the procedures found in the section “Analyzing
TMA Calibration Data.”

Obtaining TMA Temperature Calibration Data

Temperature calibration is based on a run in which a temperature standard (e.g., indium)
is heated through its melting point. The recorded melting point of this standard is com-
pared to the known melting point, and the difference is calculated for temperature cali-
bration.

In addition, you can use up to four other standards to calibrate temperature. If you use
one pair of known and observed points, the entire curve is offset, or shifted, to the actual
melting point. If you use multiple standards, the temperature is corrected by a cubic spline
fit.

NOTE: A multiple-point temperature calibration is more accurate than a one-

point calibration.

A single-point calibration shifts the sample temperature by a constant amount.
A two- or more-point calibration shifts the temperature by a constant amount

below the first point, uses a smooth curve through the calibration points and
shifts by a constant amount after the last point.

This calibration should be performed when the sample thermocouple is changed, periodi-
cally (approximately once a month), and when you are changing the temperature range
of interest.

1. Select and install the desired probe on the TMA.

2. Select Experimental/Mode from the TMA Menu. Set the instrument to appropriate
calibration mode using the Mode Selection list (TMA Calibration or TMA Film/Fiber
Calibration).

3. If you are switching between the standard and film/fiber modes, you will need to

perform probe calibration. Select Calibrate/Probe or click the gﬂ button on the tool

bar and follow the directions needed to calibrate the probe.
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10.

11.

12.

13.

14.

15.

Select the Experimental View. Enter the requested sample information on the Sum-
mary Page. Select the Ramp test template.

Click on the Procedure tab. Enter the requested test parameters that will program the
TMA to: (a) Start the experiment at least 20°C below the desired start temperature
limit, and (b) Heat the material, at the same heating rate that you will use in your
subsequent experiments, to 20°C above the desired upper temperature limit. Use a
preload and applied force of 0.01 to 0.05 N.

Click on the Notes tab. Enter/verify the requested information.

Click on the Apply button to save the experimental and sample parameters entered
for this run.

Zero the probe using the ZERO LENGTH on the TMA keypad.

Load the melting standard on the stage. For all probe types, except the film/fiber
accessory, small flattened pieces of standard metals are placed on the stage. To protect
the stage from amalgamation with the metal, it is recommended that aluminum or
platinum be placed between the stage and the metal standard. The end of the probe
can also be wrapped with foil for added protection. For the film/fiber probe, metal
wires can be crimped into the aluminum balls and used for calibration.

Verify the thermocouple position. For all probes, except film/fiber accessory, position
the tip of the thermocouple so that it is against the platform. The tip should be angled
toward the sample location. For the film/fiber accessory, position the thermocouple
tip so that it is at the middle of the sample length.

Press MEASURE LENGTH on the TMA keypad. The size field on the Experimental
View will be updated automatically once this process is complete.

Check that your purge gas is connected and set at the desired flow rate.

If more than one run is in the run sequence list, schedule this run. (An arrow will
appear next to the run number in the run sequence list for the scheduled run.) Select
Start to begin the calibration run.

Wait until the run is complete, then access the calibration program using Calibrate/
Analysis on the TMA Menu. Select the TMA temperature calibration data file created
above.

Analyze the calibration data file using the procedures found in the section “Analyzing
TMA Calibration Data.”
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Analyzing TMA Calibration Data

After you have gathered the calibration data using the procedures on the previous page,
you will need to analyze the data.

on the tool bar. An
open file window is Calibration Analysiz Specification for 2940 TMA [F 5] |

displayed to allow you

’S select }’:he cailbrezltlon Calibration Type

Lo yor nave ateady & EeiEansiant ¢ Iemperature

Created. b Tt pi ]
2. Select the appropriate Standard Mame | Melt Point ]

file and click OK. The 'Ter'U"“ ;g?gg

. . . N .

Cahl.)r.athn Ana?ysm Lead 257 50

Specification window Finc 419532

(shown here) is dis- Alurninun 6023

played. This window Siver 36178

is used to select the

type of calibration to

be performed. ( | ]
e Cell Constant is a

calibration factor used Ok I il Cancel Help |

to adjust the

calorimetric response

of a DSC cell or the thermal expansion of a TMA. The cell constant is the ratio of the
known value to the measured experimental variable. Typically, either the heat of
fusion of indium (DSC) or the expansion coefficients of aluminum or copper (TMA)
are used. The calibration is based on a run made in the calibration mode using the
experimental conditions to be used in subsequent measurements.

¢ Temperature calibration is used to calibrate the instrument for temperature. The
information gathered from temperature calibration is entered in the temperature
calibration table, which is applied to the collected data. If you choose to perform
temperature calibration, you will also need to select a standard to be used.

3. Select the desired calibration type.
4. Select the standard to be used from the list (if applicable). You can use one of the
standards listed on the window or you can edit the standard by following the direc-

tions in the section called “Editing a TMA Standard.”

5. Select OK. The Calibration program will open and plot the file (as seen on the next
page).
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* Temperature Calibration: Extrapolated Point - 2940 TMA [F 5] ... [l=] E3

File Rescale Analyze Help

Aluminum Expansian

15.0
E12.0-
=

D 90

5.0

3.0-

0.0-

ii_3'I:I_I""I""I""I""I""I""I""I""I""I""I

100 200 300 400 &0.0 BOO 70O 800 S0.0 1000 110.0
Temperature (°C)

rension Chan

6. Rescale the plot, if desired. Open a File...
Select Tvpe...
7. Select Analyze/Analyze from the menu or select Analyze Sl Sealn Tkl
from the Calibration pop-up menu (shown here). The cur- Full Scale
rent limit points will be indicated with markers on the graph. D'ata Limits ’
FoARis ]

8. Move the active marker to the desired position on the curve

using either the mouse or keyboard. fnalyze '
Font 3
9. Select (activate) the next marker by: (a) Pressing the TAB key B
Frirt...

or (b) Positioning the pointer over a marker and clicking the
left mouse button. (Pressing back TAB (Shift-TAB) will Help
activate the previous marker.)

10. Select Analyze/Limits OK or select Limits OK from the pop-up menu to accept the
points. When calculated, the calibration results will be displayed.

Lirnitz O
b anual Limits...
LCancel
11. Accept the calibration results by selecting Analyze/Accept results Analyze
or selecting Accept Results from the pop-up menu. docept Results

Delete Results

12. Close the Calibration window.

The cell constant and temperature calibration parameters (observed and correct values)
are automatically updated in the Cell/Temperature Table window after the calibration
has been performed, accepted, and saved. See “Using the Cell/Temperature Calibration
Table” for details.
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Editing a TMA Calibration Standard

To edit a TMA standard value or Calibration Standard for 2940 TMA [F 5) HE|

enter a new standard, follow steps 1
through 4 to open the Calibration

Analysis Specification Standard Standard Name
window. Double-click on the stan- Melting Paint |1EE.E "

dard name or click Edit. The Cali-
bration Standard window (shown
here) appears.

k. I Caricel Help

Use this window to temporarily

change the theoretical values for the
specified standard that will be used
during calibration or to enter a new standard.

1. Enter the standard name.

2. Enter the literature melting point in °C.
3. Select OK.

NOTE: The standards list will return to the default values each time the Cali-
bration Analysis Specification window is reopened or if the Default button is
clicked.

NOTE: The melting points for indium, tin, zinc, aluminum, silver, gold, and
copper are defined by the International Temperature Scale of 1990 (ITS-90).
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Using the Cell/Temperature Table

When you select Cali- _
brate/Cell/Temperature F={Cell 7 Temperature Table - 2940 THA (F 5) ﬂ[:i

Table from the TMA — Cell Calibratian
menu, the Cell/Tempera- I—

’ Cell Comstant I':I &uto Measure Offset [0 i
ture Table (shown here) is

displayed. The items
shown on this window
depend on the instrument

— Temperature Calibration T able

mode. This window is Obzerved Temperature *C Correct Temperature “C
used to verify/edit cell Paint1:  |9.67 3.7
calibration information, Pont2  [3567 EERE

such as cell constant and
auto measure offset, and
to input or reset tempera- Point 4. | |
ture calibration data.

Paint 3: I I

Point & I I

Rezet Table

(] | Cancel |

NOTE: This function is not available when the instrument is in the calibration
mode.

Cell Calibration Parameters

Use the Cell Calibration Parameters to set calibration parameters that the instrument will
apply to the corrected data.

¢ Cell Constant: The cell constant parameter is automatically updated in this window
after cell constant calibration has been performed, accepted, and saved under
Calibrate/Analysis.

* Auto Measure Offset: This calibration parameter is available in TMA Film/Fiber
mode only.
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Calculating the Auto Measure Offset

The Auto Measure Offset compensates for the added thickness of the film/fiber probe and
stage. To calculate the value of the offset, follow these steps:

1. Install the film/fiber probe and stage as directed in the instrument manual.
2. Start Advantage™ and configure the TMA online with the controller.

3. Select Experimental/Mode and select the TMA Film/Fiber mode.

4. Select Cell/Temperature Table from the Calibrate menu.

5. Take note of the value displayed on the window under Auto Measure Offset and
record it on a piece of paper as the Current Offset.

6. Use calipers to measure the gap in the Auto Measure Offset Gauge and record this
value as the Actual Size.

7. Open the probe and insert the Auto Measure Gauge, which is found in the TMA
accessory kit. (See the TMA instrument manual for details.)

8. Press the Measure Length key on the instrument keypad and record this value as the
"Displayed Size."

9. Calculate the new offset using this equation:
New Offset = (Actual Size - Displayed Size) + Current Offset

10. Enter the new offset as the "Auto Measure Offset" on the TMA Cell/Temperature
Table window.
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Temperature Calibration Table

The lower part of the Cell/Temperature Calibration Table shows the temperature
calibration table that the instrument applies to the collected data. You can use this area to
observe the values that were automatically entered after you performed temperature
calibration, or to manually enter from one to five temperature calibration points (pairs of
observed and correct temperature points). The observed and correct temperature corre-
sponds to the experimental and theoretical transition temperature (e.g., melting point) of
the calibrant respectively.

Temperature calibration is useful for experiments in which precise transition temperatures
are essential.

To temperature calibrate the TMA, you need to analyze a high-purity metal for its melting
temperature by running the calibration experiment as directed previously. After the data
has been analyzed the calibration values are automatically entered in this table.

e If these values are correct, select OK.

e If new values are to be entered:
1. Select the Reset button to remove all previously stored values.
2. Determine the temperature points.
3. Enter the Observed and Correct temperature points in the table.
4. Select OK when all points have been entered to save the settings to the instrument.

NOTE: When temperature calibration is in effect, Temp in *C appears in the
status line. When it is not in effect, Temp in °C appears in the status line.
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Chapter 3

Setting Up Experiments

Overview

Each instrument requires slightly different set-up procedures. This chapter provides basic
information that you will need to set up an experiment using the Advantage™ program.
For more detailed information on a specific instrument or specialized items found on a
window, access the online help for that instrument.

This chapter assumes that you have read Chapter 1 and are generally familiar with the
way the program operates. More detailed information about the panes and other parts of
the program are provided in this chapter and the remainder of this manual.

The first step in preparing for an experiment is generally the selection of a sample and the
holder for that sample, whether it is a pan, cup, clamp, or probe. The type of holder can
be required information that is entered as part of your experiment setup in the Advan-
tage™ program. Another piece of information that is required for an experiment is the
mode and signals that the instrument will be using during the experiment. This mode
selection tells the instrument to perform a certain way. The first section in this chapter
deals with setting up the instrument mode.

Each time you do an experiment you will need to enter sample information and notes, as
well as define the experimental procedure, which can contain the method, data sampling
information, method-end conditions, frequency or amplitude table, etc. Two basic options
for setting up experiments are available—using the Experimental View or using the
guided Wizard. This chapter will tell you how to use these options.

NOTE: |If you are just starting out with the Advantage™ program, you may
want to begin using the Wizard.

Basic Experimental Steps

All experiments, regardless of the technique used to create them, will follow these basic
steps:

1. If you are running more than one instrument on your system, select the desired instru-

ment control window using the Window menu or by clicking on the desired task bar
button to bring the window to the front.
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2. Select the instrument mode. See the next section for details.

3. Select the desired option to set up your experiment—click the button to access

the Experimental View or click the %ﬁ button to start the Wizard functions.

4. Set up the sample and procedure information.

5. Prepare the instrument (prepare samples, load pans or cups, tare the instrument, etc.),
6. Schedule the run.

7. Start the experiment.

8. Monitor the real-time signals, plot, and method progress.

Editing Fields

When you have your cursor in an entry field that can be edited, you can Undo
click the right mouse button to display the menu shown here. Then

select from one of the following options. Euﬁ
Lopy
Undo: Rever revious editin ration Easte
: Reverses previous e g operation. Dolete

Cut: Deletes data from the field and moves it to the clipboard. eaee
Copy: Copies data from the field to the clipboard. SElECtA
Paste: Pastes data from the clipboard into the location of the cursor. ~—
Delete: Erases the data from the field.

Select All: Selects all of the data available in the indicated field.
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Using the Mode Functions

The instrument mode defines the type of experiments and signals saved during an experi-
ment. For example, if you want to calibrate the DSC instrument, choose the Calibration
mode from the Mode Selection list. Each instrument mode has a set of signals associated
with it. In certain modes (such as MDSC and SDT), the signals that are saved from the list
shown on the window can be selected by you (checkboxes will appear next to selectable
signals).

You can access the Mode Param-
eters window (DSC shown here)
by selecting Experimental/Mode
from the instrument menu or by

clicking on the E)ﬂ.'ﬂ button.

[w]todulated Heat Flaw [re]

NOTE: Mode WRef Sine Angle (rad]
selection should be [ [FRiev Heat Flow [miv)
the first step when [CIMaonrey Heat Flow [miw]

setting up your
experiment be-
cause other param-
eters may be
affected, depending
on the mode
chosen.

Selecting a Mode and Signals

The mode selection field lists the available instrument modes. The type of experiment to
be run determines the instrument mode.

1. Access the Mode Parameters window as directed above to select the instrument
mode.

2. Click on the down arrow next to the Mode selection field to display the list of modes.
This list varies depending on the instrument. See the online help for the available
instrument modes.

3. Select the mode desired for your instrument. The type of experiment determines the
instrument mode. A list of signals for the selected mode is displayed in the Signals
saved box. Check any signals you want to save and click to remove the check next to
any signals you do not wish to save.

4. Select OK.
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NOTE: When you set up your experiment using the Wizard, the mode is
automatically set for you based on your experiment selection.

Some instruments can have additional fields that apply to specific instruments and
modes, such as those listed below:

¢ Exotherm Up/Exotherm Down (DSC, SDT)
¢ Clamp type (DMA)
e RCS/MCA attached (DSC, TMA).

The next three sections deal with these additional items.
Setting the Transition Direction

The Transition direction for the exotherm graph is applicable only to DSC and SDT
instruments. It is used to select the direction for display of transitions within the sample.

Exotherm Up saves the data in the traditional TA Instruments format, while Exotherm
Down inverts the signal.

Srysllizstion

Ezothemn

Erdatherm Exotherm Up

T
4 Crystallizatian =

L 4
Exatherm Exotherm Down

1. Select the direction that you want for your exothermic transition curve.

2. Click on OK to save the mode parameters settings.
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Choosing a DMA Clamp Type

TA Instruments offers various types of DMA clamps for use in your experiments. The
clamps are generally classified as tensioning or non-tensioning. See the instrument
manual for details on the clamp types.

¢  When you use a tensioning clamp, force is constantly applied to the sample so that
the sample does not buckle and so that the clamp does not lift off the sample during
oscillation.

¢  When you use a nontensioning clamp, the moveable clamp moves around the "zero"
point, requiring no additional tensioning force.

1. Click on the down arrow next to the Clamp field on either the Mode Parameters
window or the Experimental View - Summary Page to display the list of clamps.

2. Select the clamp desired for your experiment. (For more information on the clamps,
refer to the DMA Operator’s Manual.) The clamp types are as follows:

Tensioning Clamps:

3-Point Bending

Tension: Film

Tension: Fiber Compression
Penetration Submersion Film Tension
Submersion Compression

Non-Tensioning Clamps:
Dual Cantilever Single Cantilever
Shear Sandwich

Using an MCA or RCS Accessory

Check the box next to RCS or MCA attached, if you are using either a Refrigerated Cool-
ing System or Mechanical Cooling Accessory with your DSC 2920 or TMA 2940 instru-
ments. (The MCA is only available with the TMA.) This parameter limits the tempera-
ture that the instrument reaches during an experiment to 400°C for DSC or 350°C for
TMA. This is the maximum temperature allowable for the RCS and MCA.
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Programming the Experiment

TA Instruments has designed the Advantage™ program with the idea that running our
instruments should be easy. All of the information needed to set up the experiment (e.g.,

sample information
and procedure) is
accessed through
the Experimental
View Pane.

To begin setting up
your experiment,

click on the

button, or choose
View/Experimental
View from the
instrument menu,
or press F10. As
you can see, there
are three different
pages available in
this view. These
pages are used as
follows:

¢ Summary Page:
Contains the

Surmmary | F'ru:u:eu:lurel M otes I

— Sample Information

S ample name IEaIn:ium Oxalate

Sample zize I':'-':":":":I T

Comments ILlnl:Ier hitrogen

Data file name IE:'&T!—‘-.'\Data'&TM.-‘l'-.'aData.DD1 Ll

¥ Autoanalyze IE:'\T.ﬂ.'\Machs'\demD.mac =

Analyziz macro Ianalysis options j
— Procedure

Mode Th& Standard

Test IHamp j @g

Fun 1 Append Fun I Apply

Jndo | Help |

sample information, autoanalysis selection, procedure and test selection.

* Procedure Page: Contains detailed test definitions including the Advanced and Post

Test conditions.

* Notes Page: Contains additional experimental comments.

The information on these pages should be verified or updated with the correct informa-
tion before you start the experiment. Once the information is correct, you can either click
on the Apply button to save the changes or on the Append button to save the changes

and add another run to the end of the sequence. (NOTE: The >

button on the tool bar

will be grayed if the Apply button is active for the scheduled run.) If more than one run
is contained in the sequence list, the information displayed on the Experimental View

pages refers to the highlighted run number.

explained in further detail on the following pages.

Each of the Experimental View pages is
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Using the Summary Page

The Summary Page (shown on the previous page) is used to enter the basic information
needed to create a run. You can set up the sample name, pan number (if applicable), and
data file; enter comments about the run; turn on the Autoanalyze feature; and choose the
test to be used.

For the DSC instrument, this summary also applies to the cell depicted by the icon in the
upper right corner of the page. (To change the cell used in the experiment, change the cell
on the instrument and then select the appropriate mode on the Mode Parameters win-
dow.)

To use the Summary Page, follow these directions:

1. Before setting up your experiment verify that the mode displayed is the one you want
the instrument to use. If the mode is not correct, select Experimental/Mode from the

instrument menu or click the @ button on the tool bar. Then you can select the
mode you want to use.

2. Enter the Sample Name.

3. Enter the Sample Size, if applicable to your instrument.

4. Autosampler instruments only: Specify the Pan No.(s).

5. Enter any Comments.

6. Enter a data filename by clicking on the Browse button to the right of Data File, then
select the desired storage location and enter in a filename. Click OK when finished.

7. If you want to automatically analyze the resulting data file using a macro (created
with the Universal Analysis Autoanalysis software option), check the Autoanalyze
box. Then locate the desired macro filename using the Browse button. Click on the
Analysis Macro list and select a macro from those displayed. For more information on
Autoanalysis, see the Universal Analysis online help or manual.

8. DMA instruments only: Select the clamp to be used from the drop-down list of avail-
able clamps. (If you change clamps you will be prompted to perform clamp calibra-
tion.)

9. DMA instruments only: Select the sample shape from the list and enter the sample’s
dimensions in the specified units.

10. Select the type of test you want to use from the drop-down Test list available. The list

contains both preprogrammed tests (test templates) and a custom test. The option you
choose will depend on the specific method you wish to perform.
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11.

12.

13.

Check the available template options to see if any of those meet your needs. You can

view a summary of the chosen procedure by selecting the @ button to display the

Procedure Summary window. If you want to use your own procedure, rather than a
preprogrammed test, select the Custom test. This allows you to create a customized

method or to load an existing method file (*.mth). (To change any of the information,
except for the mode, select the Procedure Page.) To open a saved procedure file, click
the & button. The procedure file will be added to the test list once you have selected

it.
When you have finished setting up this run summary, you should verify the informa-
tion contained on the Procedure Page and the Notes Page. These pages are ex-

plained in detail later in this chapter.

Click the Apply button to apply the information on this page to the current run.

NOTE: |In the case of a Dual Sample DSC, there are two Summary Pages, one
for each sample.
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Using the Procedure Page

Once the test has been
chosen on the Sum-
mary Page, the Proce-
dure Page will be
adjusted for the type of Hotes
test selected.

Summary  Procedure | Mates I
— Procedure Information

Test ITemperature Rarnp AFrequency Sweep

h aterial iz heated at a constant rate and deformed [ozcillated] at 2 (=
constant amplitude [strain) over a range of frequencies. Provides |«

— Method
e If you choose a E—
Custom test, you Amplituide: : pm Advanced. |
can then use the Freload faroe: |D_D1D i
Editor button on Post Test... |
¥ | Foree tack |-|25-':I #

the Procedure Page
to make changes to Start temperature: [T Usze cunent

the method listed. [35.00 o
See “Creating a Foo

. i 5.00 i
Custom Test” in Soak time i
this Chapter for Final temperature: I-IED-':":I T
further information. TR |5.I:|I:| *Cmin

™ Hald time at final termperature: |3|:| oo Tillr
e Advantage™ also :

supplies a list of

common tests that 5\ Method A Freguency Tahble /
can be chosen on
the Summary Page. Run 1 dppendRun|  Appl | Undo | Heb

When one of the
template tests are selected, the Procedure Page (DMA shown here) reflects the
information that you will need to enter when you set up your run using that test.
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Advantage™ Test Templates

TA Instruments has set up a collection of the tests that are commonly run on our thermal
analysis instruments. The experimental conditions used with each of these tests has been
put into a set of preprogrammed test templates that can be selected and used to run with
your samples. The following is a table of the instruments and their associated test tem-
plates that are available through the Advantage™ program.

Instrument

Test Name

DEA

DMA

DSC/DTA

Remote Single Surface/Frequency Sweep
Isothermal Temperature/Frequency Sweep
Temperature Ramp/Frequency Sweep
Temperature Ramp/Single Frequency
Temperature Step/Frequency Sweep

Creep

Stress/Strain

Temperature Ramp/Controlled Force
Isostrain

Stress Relaxation

Strain Sweep

Multifrequency Tests:
Isothermal Temperature/Frequency Sweep

Temperature Ramp/Frequency Sweep
Temperature Ramp/Single Frequency
Temperature Step/Frequency Sweep

DSC/DTA Ramp
DSC/DTA Heat/Cool/Heat
DSC/DTA Cyclic
DSC/DTA Isothermal
Oxygen-Induction Time
Conventional MDSC
MDSC Heat Only

MDSC Quasi-Isothermal
Baseline Calibration

Cell Constant Calibration
Temperature Calibration

(table continued)
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Instrument Test Name

SDT Temperature Ramp
Cyclic
Isothermal
Stepwise Isothermal

TGA Ramp
Heat and Hold
HiRes Dynamic
HiRes Constant Reaction Rate
HiRes Stepwise Isothermal
Modulated Standard
Modulated Survey

TMA Ramp
Isostrain
Stress/Relaxation
Stress/Stain
Creep

To use the Procedure Page, follow these directions:

1. Before setting up your experiment: Verify that the mode displayed is the one you
want the instrument to use. If the mode is not correct, select Experimental/Mode from

the instrument menu or click E‘i.'ﬂ on the tool bar. Then you can select the mode you

want to use.

2. Select View/Experimental or click the on the tool bar to open the Experimental

View, if needed.
3. Set up the Summary Page, then click on the tab to open the Procedure Page.
4. View the current test displayed (you can select a new test on the Summary Page).
5. Type any notes that you want to write about the test you will be running, if Custom

test was selected. A preprogrammed test template will display notes specific to the
test chosen.
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6. Enter the requested method parameters, if you choose one of the test templates. How-
ever, if you chose a Custom test, click the Editor button to display the Method Editor
window. This allows you to create a customized method or load an existing method
file (*.mth). See “Creating a Custom Method” on page 3-13 for more details.

7. DEA or DMA Only" If you are using a DEA or DMA, there may be two tabs at the
bottom of the Procedure Page. The Method Page displays the experimental param-
eters associated with the chosen test. Make any changes desired. Click on the Fre-
quency/Amplitude Page to set up the desired table. See “Setting Up the Frequency/
Amplitude Table” on page 3-23 for further details.

8. Click the Advanced button to display the Advanced Parameters window applicable
to the current instrument. If desired, you can change the parameters that the instru-
ment will use to perform the experimental run. See “Entering Advanced Parameters”
for further information.

9. Click the Post Test button to display the current Post Test window. If desired, you
can change the conditions that will apply at the end of the run (method-end condi-

tions). See “Entering Post-Test Conditions” for further information.

10. When you have finished setting up this procedure you should verify the information
contained on the Summary and the Notes Pages.

11. Click the Apply button when finished to save these changes or click the Append Run
button to add another run to the end of the sequence.

If you want to create your own procedure, see “Creating a Custom Test” on the next
page. To find more about runs and sequence files, turn to Chapter 4.
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Creating a Custom Test

If you would prefer to use a test of your own design, you can create a custom-made test
using the following instructions:

1. Before setting up your experiment: Verify that the mode displayed is the one you
want the instrument to use. If the mode is not correct, select Experimental/Mode from

the instrument menu or click E‘i.'ﬂ on the tool bar. Then you can select the mode you

want to use.

2. Select View/Experimental or click the on the tool bar to open the Experimental
View, if needed. Click the Summary tab.

3. Enter the Sample Name.

4. Enter the Sample Size, if applicable to your instrument. For the DSC Autosampler
Only: The sample size entered here should be the sample contained in the selected Pan
Number and using the selected Reference Number.

5. Select the Pan No. from the list, if applicable to your instrument.

6. Enter any Comments.

7. Enter a data filename by clicking on the Browse button to the right of Data File, then
select the desired storage location and enter in a filename. Click OK when finished.

8. If you want to automatically analyze the resulting data file using a macro (created
with the Universal Analysis Autoanalysis software option), check the Autoanalyze
box. Then locate the desired macro filename using the Browse (...) button. Click on the
Analysis Macro list and select a macro from those displayed. For more information on
Autoanalysis, see the Universal Analysis online help or manual.

9. Select Custom from the drop-down Test list available. The list contains both prepro-
grammed tests (test templates) and a custom test.

10. Click the Procedure tab to display the Procedure Page, which reflects the fact that
you have selected a Custom test.
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11. Click the Editor button on
the Procedure Page

Summary  Procedure I Hotes I

— Procedure Information

(shown here) to display ——{\iew procedure detak]
the Method Editor win- Test ustatm

dow. Maotes I

The Method Editor window

: : 0.001
(shown below) is used to Prlaad force: i
create a custom method by ~ Methad
building or modifying a Name | Editor... |
preprogrammed series of i Advanced
. . ilil | WANCEed. ..
instructions, called segments, ! i Equiibrate stS0.00°T 4|
- 2 ﬂ Ramp 5.00 *Cémin to 200,00 °C
to be executed by the instru- Post Test.. |

ment. The segments are
added, moved, or deleted
from the method using the
drag-and-drop technique.
Collectively this group of Ao Append Fun | pely unde | Helb |
segments makes up a method.

Up to 60 segments can be

contained in a method.

F{Method Editor for 2940 THA (F 5) [7]x]

— Method Contents
Seament Types | -
MName | E ﬂ E ﬂi} Jump

ﬂf E quilibrate

B | Segment Dezcription | ﬂ“lnitial ternperature

1 §+Equilibrate at 50.00 °C " Ramp

2 [¥'Ramp 5.00 "Cémin ta 200.00 °C 1+ 1scthemal
ﬂ-'_f'Step
9 Increment
QFnrce

gﬁ Ramp force

;ﬂ Increment force

I Iz0strain

J Repeat

3 Repeat until final temp
@ Sampling inkerval

E}-ﬂ Gaz

IE.'; Ewent ;I
0k I Cancel | Help |

¢ Import/Export: You may use this window to import (using the ﬂ button) an

existing method file to use, or export (using the g button) just the method portion of

the procedure to file. These last two options provide compatibility with the previous
generation TA Instruments Windows NT and OS/2 software. (Using the Advantage™
software, procedure files replace method files.)
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* Create New Methods: To clear the current information displayed in the Method

Editor window for creation of a new method, click the New button, [ .

¢ Add Segments: To add a segment to any method:

1. Click on the desired segment to be added from the Segment Types list to highlight
it.

2. Use the drag-and-drop method to move the segment: Hold down the mouse
button while you move the cursor to the desired position in the list of numbered
segments (Segment Description List). Then release the button.

3. Edit the entry field(s) as desired, using the Tab key to move between fields.

To append a segment to the end of a method:
— Double click on the desired segment to be added from the Segment Types list.
or

— Click on the desired segment to be added, then press Ctrl + E to append it to the
method.

or
— Follow these steps:

1. Click on the desired segment to be added from the Segment Types list to high-
light it.

2. Use the drag-and-drop method to move the segment: Hold down the mouse
button while you move the cursor to the empty area under the list of numbered
segments (Segment Description List). Then release the button.

3. Edit the entry field(s) as desired, using the Tab key to move between fields.

* Remove Segment: To remove a segment, just highlight the segment in the list and
press the Delete key on the keyboard (or use Ctrl + X).

* Edit Segment: To edit a segment, double click on the segment and edit its parameters
(or select the segment and press Ctrl+E). Use the TAB key to move between the
parameters.

* Reorder Segments: To reorder the segments, just drag-and-drop a segment in a new
position within the segment description list.

* Selecting Multiple Segments: Within the segment description list you can select
multiple segments for deletion or copying by holding down the Ctrl key while clicking

on the desired segments.

To obtain more detailed information on handling methods and segments, refer to the
online help.
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Saving a Procedure to File

Once you have customized your procedure, you may save it to file so that you can use it

again. To save a test template to a procedure file, click on the El button on the Proce-

dure Page. A standard file save window is displayed to allow you to choose a filename
and location.

A procedure file (.prc) contains the all of the information contained on the Experimental
View - Procedure Page, including the following:

Instrument

Mode

Test (either preprogrammed or custom-made)

Notes (information about the experiment)

Method Name (name given to the set of segments used)

Method Segments (steps that are performed during the run)
Advanced Parameters (parameters needed by the instrument)
Post Test Parameters (conditions applied after the test is complete)
Amplitude/Frequency Table Values (used by the DEA and DMA).

NOTE: The procedure file used must match the current instrument mode or
you will receive an error message. To use a procedure with a different instru-
ment mode you must change the mode first, then open the procedure file.
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Using Existing Method Files

If you have method files from experiments that were done before the Advantage™ soft-
ware became available, you can still use these files by following these instructions:

1. Copy the method files onto your hard drive.
2. Open the Advantage™ program and switch to Experiment View.
3. Select the Custom test on the Summary Page.

4. Click on the Procedure Page, then click on the Editor button. The Method Editor
window is displayed.

5. Click on the Import Method, ﬂ , button. The Import Method window is displayed.

6. Locate the method file desired and click the Import button. The method file will be
imported and the segments displayed on the Method Editor window.

7. Click OK. The method is now inserted into the current procedure. You can now set up
the rest of the procedure (which is mode dependent) and save it to a file, if desired.
You could also continue to use the methods without saving them to a procedure by
repeating steps 1 through 7 each time you want to use an old method file.
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Entering Advanced Parameters

Advanced instrument parameters are those settings that may not normally be changed for
experiments, once they are set. The type of parameters applicable to each instrument may
vary slightly and may be dependent on the instrument mode.

To access the Advanced Parameters
window (DSC example shown here), 1] Advanced 2920 DSC [F 2) |
click the Advanced button on the Ex-
perimental View - Procedure Page.

:

Drata Sampling Interval 1.0 sec/point

To enter advanced parameters, follow
these steps:

|zo-track Reset Time 0.50 it

— Data Comprezzion Threshaold W alues
1. Enter the values desired for each Teri==ehme 0.00 oC
parameter.
Heat Flow I':'-':":":":' it
2. Click the OK button when finished. Heat Flow B ||:|_|:||:||:||:| Py

Canicel | Help |

List of Advanced Parameters

For more information on the parameters that you need to enter for your instrument, select
the desired name from the following list.

¢ Data Sampling Interval: This instrument parameter defines how often the system
reads and stores a data point per second. For example, if 2.0 is entered, the system
stores a data point every two seconds, provided the data compression threshold
values are reached. Range is between 0.5 and 1000.0. The value must be divisible by
0.5 and the units are in seconds/point.

e Iso-Track Reset Time (DSC): This instrument parameter defines how frequently the
heater control monitors the sample temperature and makes appropriate corrections to
the heater power so that the sample temperature reaches the set point temperature
during an iso-track segment. Enter the desired length of time (in minutes) between
heater control monitoring.

e Data Compression Thresholds: Enter the value by which a new data value, such as
temperature, must differ in linearity from the previous value in order to be stored as a
new data point. This option helps reduce the number of data points stored during
non-transitional regions.

NOTE: If values are entered for all fields, only one condition needs to be met in
order for a new data point to be collected. A zero in any field will disable data
compression.
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* Additional Weight on Tray (TMA): This instrument parameter is used to enter the
weight, in grams, of the items placed on the weight tray. Up to 100 grams may be
added. The static weight is added to the programmed force in the data file.

* Auto Zero Signal A: Method Start Conditions are functions that can be
automatically executed before a method begins. Selecting Yes automatically sets the
signal A value to zero microns (um) before the method begins. Selecting No
maintains the current signal A value at method start.

* Equilibration Criteria - Rate (DMA): Equilibration criteria are used at the beginning
of a displace/recover method to allow the sample to mechanically and thermally
equilibrate before the sample is displaced. Rate defines an equilibration step that will
last until the sample deformation rate is below the specific value. Recommended
values are 0.1 to 1.0 pym/min, depending upon the displacement expected during the
displacement step. You may need to adjust the rate parameter by trial-and-error at
the initial temperature in order to keep the experiment reasonably short, while
maintaining the quality of your data at the lowest temperatures.

¢ Equilibration Criteria - Time (DMA): Equilibration criteria are used at the
beginning of a displace/recover method to allow the sample to mechanically and
thermally equilibrate before the sample is displaced.

Entering Post Test Conditions

Post Test Conditions are functions that will occur at the end of a run. Method End Con-
ditions are functions that can be

automatlcauy executed at the end 38 Post Test Standard - 2920 DSC (F 2) |
of a run to increase turn-around

time between experiments. The ~Methad End Conditions
type of conditions applicable to —

. . . 20 4|:| B
each instrument varies slightly. Load Temperature Range From I. ta I g

) Delay Time 0 min

To access the Post Test window ¢ I
(AutoDSC shown here), click on I LNEA Autafil
the Post Test button found on the ™ Event [BCS) Control Unchanged
Experimental View - Procedure
Page. | Ok I Cancel | Help

To enter post-test conditions, follow
these steps:

1. Enter or select the desired conditions.

2. C(Click the OK button when finished.
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List of Post Test Conditions

For more information on the conditions that you need to enter for your instrument, select
the desired name from the following list.

Return to Temperature (DSC): When Return to Temperature Range is selected, the
instrument will use the cell heater and the air cool (if connected) to bring the cell's
temperature to within the specified temperature limits. The cell's temperature will be
kept within this range until the STOP key is pressed twice or the next run is started.

Load Temperature Range (DSC Autosamplers): Enter the temperature range that
the instrument should reach before unloading the current sample and loading the
next sample. The suggested range is from zero to 100°C.

CAUTION: Do not entertemperatures above 100°Cunlessthe Auto-
samplerhas beenmodifiedfor™hotlids.”" The materialunderthelids
inthelid storage areamaybeginto soften ormelt at hightempera-
tures. (The upperlimit with "hot lids™ capability is 400°C.) Do not
entertemperaturesbelow 0°Cunlessthe Autosampler/DSC systemis
equippedwithaliquidnitrogencoolingaccessory(LNCA), as wellas
sometype of purged "environmental enclosure™ aroundthe cell/lheat
exchangerand sample area. Otherwise, frost buildup may prevent
normal operation and/ordamagethe Autosampler grippers.

Delay Time (DSC Autosampler): Enter the time (in minutes) that the instrument will
delay, after reaching the load temperature range, before loading the sample.

NOTE: To avoid a start-up time delay after the file validity check, enter a value
of zero (0) for the first run in the Autosampler sequence.

LNCA Autofill: LNCA Autofill is a method-end condition that can be automatically
activated at the end of a method, if an Autofill LNCA is connected to the instrument.
For more detailed information consult the online help.

Event (RCS) Control Unchanged (DSC): The Event (RCS) Control Unchanged
option controls the state of an external device (Refrigerated Cooling System--RCS)
connected to the instrument with the event cable.

Furnace Open/Closed (SDT): Furnace Open will automatically open the furnace at
the end of the method. Furnace Closed allows the furnace to be positioned above the
fan when in the closed position, providing the quickest way to cool the furnace.

Furnace Open and Unload/Closed (TGA): Furnace Open and Unload will
automatically open the furnace at the end of the method and unload the sample pan
on the platform. If an EGA furnace is attached, the furnace will not open until the
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temperature is below 500°C. Furnace Closed leaves the furnace shut at the end of the
method. If a standard furnace is attached, Furnace Closed will override the Air Cool
option.

¢ Air Cool To X°C (TGA and SDT): This Post Test Condition applies to both TGA and
SDT instruments. To find out how it will operate for your instrument, see the
explanations below.

TGA 2950/2050 Instruments—Check the Air Cool option to open the TGA furnace
and allow it to air cool for a specified amount of time (in minutes). When the
instrument reaches this time, air cooling will stop.

SDT 2960 Instrument—If you check the Air Cool option for the SDT, it will
automatically begin to cool the furnace using a fan that blows air around the outside
of the furnace at method end. Select the air cool option to further speed cool-down
time by introducing compressed air until a specified temperature (°C). This option
will activate when the furnace is below 600°C.

¢ Furnace Open/Closed (TMA): Choosing to open the furnace at the end of the
method programs the TMA to raise the furnace, allowing it to air cool. Choosing to
leave the furnace closed at the end of the method retains the heat longer.

* Probe Open/Closed (TMA): Choosing to open the probe at the end of the method
will lift the probe off the stage automatically. Choosing to leave the probe closed at
the end of the method will keep the probe in its current position.

* Return to Temperature Range (TMA and DEA): When Return to Temperature
Range is selected, the instrument will use the furnace and the air cool (if connected)
to bring the cell's temperature to within the specified temperature limits. The
temperature will be kept within this range until the STOP key is pressed or the next
run is started.

e Auto End on Modulus (DMA): Select the Auto End check box, then enter the
modulus value, to automatically end the method when the measured modulus of the
sample drops below or rises above the specified amounts.

* Return to Temperature Range (DMA): When Return to Temperature Range is
selected, the instrument will use the furnace and the GCA or air cool (if connected) to
bring the temperature to within the specified temperature limits. The temperature will
be kept within this range until the STOP key is pressed, or the furnace is opened, or
the next run is started.

¢ Furnace Open/Closed (DMA): Choosing to leave the furnace closed at the end of the
method will keep the furnace in the temperature range selected by the Return to
Temperature option until it is opened. Choosing to open the furnace at the end of the
method programs the DMA to raise the furnace after it has reached the specified
temperature limits.
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¢ Clamp Up/Closed/Float (DMA): Select the Clamp Up button to raise, float, or close
the clamp at the end of the method.

¢  GCA Autofill (DMA): Check the GCA Autofill box to have the Gas Cooling
Accessory automatically refilled with liquid nitrogen at the end of a method.
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Setting Up the Frequency/Amplitude Table

DMA Frequency/Amplitude Tables

Frequency tables are needed for DMA Multifrequency mode experiments and amplitude
tables are needed for DMA Multistrain mode experiments. These contain a listing of one
or more entries (up to 28) over the allowable range. The allowable frequency range is 0.01
to 200 Hz and the allowable amplitude range is 0.5 to 10,000.0 pm.

DEA Frequency Table

Use the Frequency Table to create and edit a DEA frequency table. The frequencies will be
scanned by the instrument to measure dielectric properties. Up to 28 frequencies from
0.003 Hz to 100,000 Hz can be scanned in each experiment. The table is ended when a
value of zero is encountered.

To create a fre-

quency or ampli- Summary  Procedure | Motes I
tude table, follow

these guidelines:

Frocedure Information

Test IEustDm

1. Click the Fre- Motes
quency or I
Amplitude tab
at the bottom of ~ Frequency
the Procedure o

5 * iog L  Di
Page. The Sz Log INSAT Discrete

Frequency/ SreaEien |1 00000 | g |III.1 oo Hz
Amplitude

table (shown to Faintz Per Decade |5

the right) is

-
.
—

displayed in the Entry Value | Refresh Table
lower area of 1 100,
the window. 2 £3.1
5] 398
2. Select one of the Fl 251
radio buttons: 5 158
Single, Log, f 10.0 -|
Linear, or
Discrete entries. YMethod A Frequency Table f
(NOTE: Dis-
crete is only Run 1 Append Run I Apply | [Indo | Help

available when

setting up a

Custom test.) The configuration of the table will vary based on the radio button
selected. Follow the directions on the next two pages for the chosen type of entry.

3. For DEA Only: The Estimated Time to Scan displays the estimated time (in minutes)
required to complete one scan of the frequency table, using the current stored data
sampling interval and based on the selected table. This number is used to determine
the proper heating rate in order to give at least two data points at a given frequency
over a 2.5°C interval using the equation:

Selected Heating Rate = 2.5 divided by the Estimated Time per Scan.
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Setting Up Single Frequency/Amplitude Entries

Single frequency or amplitude is used for screening and comparing materials at a refer-
ence value or at an end-use value. 1 or 10 Hz is preferred for single frequency experiments
because more complete oscillations are obtained in a shorter time.

1. Click the Single radio button.
2. Enter the desired value, then click Refresh Table to update the displayed table.

For Multifrequency mode temperature ramp tests, one frequency is normally used. You
can use more than one frequency, but they should be higher frequencies (above 1 Hz).

For DMA: To measure the time required to sweep through all of the frequencies in a table,
observe the sweeping process using the Signal Control Pane, when the drive motor is
turned on. Set the heating rate on the Procedure Page so that the sweep time occurs in
about 2 to 3 degrees.

Setting Up Mulitple Frequency/Amplitude Entries

Multifrequency studies (useful for evaluating changes in material response with fre-
quency) should be set up to cover multiple decades of frequency (usually 3-4 decades) and
should begin with the highest frequency and end with the lowest.

Multiamplitude studies can include up to 28 amplitudes over the range 0.5 to 10,000 mm.
In practice, however, the range of acceptable amplitudes is determined by the stiffness of
the sample and the maximum drive force of the DMA 2980 (18N). When sweeping
amplitudes, sweep from the lowest to the highest value.

You can choose from several different types of multifrequency/multiamplitude studies,
which are described below:

NOTE: When you create a frequency table with more than one frequency, you
can begin with the highest frequency and end with the lowest to shorten the
sweep time. When you create an amplitude table with more than one amplitude,
you can begin with the lowest amplitude and sweep to the highest value.

Log Entries:

1. Click the Log radio button to space the entires “logarithmically” (e.g., 10, 5, 2, ).

2. Enter the initial and the final entries, then enter the number of Points Per Decade.
The entries will be calculated automatically.

3. Click the Refresh Table button to update the table values displayed.
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Linear Entries:

1. Select the Linear radio button to space the entires linearly (e.g., 11,9, 7, 5, 3, 1).

2. Enter the initial and the final entires, then enter the Number of Points desired be-
tween the range entered. The entries will be calculated automatically.

3. Click the Refresh Table button to update the table values displayed.

Discrete Frequency/Amplitude Entries:

If you want to edit the table directly, select the Discrete radio button. The Discrete option
is only available for Custom tests. The buttons become available for use in editing the
table. Place the cursor in the table at the desired point and make your editing changes.
The entries will be used in order until the first 0.00 entry is encountered. An entry of 0.00
is recognized as the end of the table.

¢ Use the Insert button to insert a new value at the selected location, shifting all of the
other table entries down one position.

¢ Use the Delete button to remove the selected value, shifting all of the table values
below the deleted entry up one position.

¢ Use the Reset button to clear all of the table values, leaving only one entry.

Saving a Frequence/Amplitude Table

To save your frequency/amplitude table for future recall, save the entire procedure to a

file using the E button located at the top of the Procedure Page.
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Using the Notes Page

Most instruments

have a very similar Summar_l,l.-i‘-.l Surnmary B I Procedure  Motes

Notes Page (DSC — Motes

e

;Saegof aell;lctf; 1tnhf;)r— Pan Type I.-“-‘-.Iuminum j
experiment as a Extended Text [Futend test ;I

whole. This type of
information prob-
ably will not change I
much between runs,
but may change
with a different — Purge Gas Settings
sequence. The
information entered
on the Notes Page
will be stored with
the data file.

Gaz #1 INitngen j Flow Rate I'IEImL.-"min

as §2 INu:une j Flow Rate I

To enter or select the Run 1 Append Run I 2pply | Urnda Help

additional informa-
tion for your experi-
ment, follow these steps:

1. Enter the name of the Operator conducting the thermal analysis experiment. Up to 25
characters my be entered.

2. For DSC, TGA, and SDT only: Specify the Sample Pan type used for this experiment
from the list of available pans.

3. For TMA only: Specify the Probe type used for this experiment from the list of avail-
able options.

4. Enter any Extended Text to include additonal information about the sample or experi-
ment, such as sample treatment or data sampling parameters. Up to 500 alphanu-
meric characters may be entered (approximately 12 lines).

5. Specity the primary purge environment (Gas #1) and flow (including units) used in
the experiment from the list of available choices. If no purge gas is used, select None

from the list. You may also enter in your own purge gas name (up to 9 characters). In
DMA, specify the Air Bearing Gas.

DSC, TGA, and SDT only: Specify the secondary purge environment (Gas #1) and flow
(including units) used in the expeirment from the list of available choices. If no purge
gas is used, select None from the list.
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7. Click the Apply button to apply the information on this page to the current run.

NOTE: These gas entries do not actually control which gas is currently flowing
through the instrument, but merely indicate which gases are plumbed to the
instrument. For example, oxidative stability experiments use nitrogen for the
primary gas and oxygen for the secondary gas.
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Guided Setup Using the Wizard

The Advantage™ program provides the ability to run experiments by the use of a guided
Wizard. The Wizard will present you with options to choose from and provide informa-
tion to guide you through each choice until you have completely set up and started an
experiment.

General Wizard Operation:

To start your guided experiment setup click on the Wizard button, ﬁﬁ . As you step

through the process you will set the mode, define the procedure, prompt for sample
information, and display an experimental checklist, and start the run if desired.

The procedures in the Wizard are based on the available test templates for each instru-
ment. Each instrument has a slightly different Wizard since each one operates differently
and requires different kinds of tests with somewhat different information. A few ex-
amples of Wizard windows are shown below and on the next page. To obtain more
detailed information at any time during the Wizard operation, click the Help button.

When you have finished selecting the information needed for your experiment, just click
the Start Run button to begin your experiment.

Modulated D5SC Experiments - [Standard - 2920Auto (F 4]] B2

This wizard helps pou set up and start typical DSC experiments. Prior to using
thiz wizard, the DS C must be properly calibrated [constult online help for
additional detailz). Select the type of DSC expenment pou want to perform,
& D5C Bamp
Material iz heated [or cooled) at a constant rate. [nitial survey scan for

determining temperatures and heats of transitions. Provides evaluation of
material "az received".

" D5C Heat/Cool/Heat
b aterial iz heated at a linear rate to an elevated temperature to erase
previous thermal history, then coaled at a linear rate before heating again.
Second heating curve allows similar maternials, with a common known
thermal histary, to be directly compared.

" D5C Cyclic
taterial iz heated and cooled for multiple cycles. Provides information about

DMA Multifrequency Mode E xperiments -

Select the type

o

b aterial is

long-term stability of multiphase materials (e.g. foods and biologicalz].
at a const
Ideal expe " DSC |zothermal
" Temperat. b aterial iz heated rapidly to an elevated temperature and held. Useful for
. aszeszing thermal or oxidative stability.
taterial is
at a const
properties [~ RCS or MC& attached
" Temperat.
taterial is
temperaty Aepnend | Mest » Cancel Help
frequencic
fecom e e e
" |sothermal Temperature / Frequency Sweep DSC Wizard Start Window

Material iz held izothermally at a user-specified temperature. Then it iz deformed
[oscillated) at a constant amplitude [strain] over one or more frequencies and the
mechanical properties meazured.

< Back I Mest » I Cancel Help

DMA Wizard Multifrequency Tests Window
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E xperimental Checklizt - [TGA 1000 *C - AutoeTGA 2950 [F 3]]

TGA Wizard Checklist Window
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Copying and Adapting Procedures

The Table View provides an alternative to the Experiment View for setting up and
editing sample information for a sequence of runs. In this view, key sample information
for each run is displayed and can be changed using a spreadsheet format (except for the
Mode). Table View provides the greatest benefit after you have completely set up one
run using the Experiment View and want to use the same procedure on other samples.
You can just change the sample information. The specifics of the selected procedure
cannot be changed in this view (switch to Experiment View to change the procedure).

1.

Create or open the desired procedure using the Experimental View as directed earlier
in this chapter.

2. Click the % button, select View/Table View from the menu, or press F11 on the

keyboard to change to the Table View Pane (shown here). A spreadsheet type of

DE HEca=& + | B

1]

Sequence | All| B#|Reflf| Sample Hame A|Sample Hame B| S5ize A| 5S5ize B| Comment A |Comr
m FRunl |2 3 1 Calciurm O xalate Sample B name : 0.000000: 0.000000: Under nitragen: Wnde
Fun2 |4 & 1 Calciurm O xalate Sample B name : 0.000000: 0.000000: Under nitragen: Wnde

Run3 |6 ¥ 1 Calciurm O xalate Sample B name : 0.000000: 0.000000: Under nittagen: Wnde

Fund (3 9 1 Calciurm O xalate Sample B name | 0.000000: 0.000000: Under nittagen: Wnde

Fun5 (1 1 1 Calciurm O xalate Sample B name | 0.000000: 0.000000: Under nittagen: Wnde

RunB (1 i1 1 Calciurm O xalate Sample B name | 0.000000: 0.000000: Under nittagen: Wnde

| Run 7 1R Calcium Oxalate:  Sample B name  0.000000 0000000 Under nitrogen: Unde

2

display is shown for each run with the column headings representing key experiment
information contained in the current sequence. Most of the run information contained
in the columns of the Table View Pane can be changed from this window, except for
the Mode. The Sequence column is a list of the run numbers contained in the current

sequence.
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Make any desired changes to the information contained in the procedure as follows:

To change the Mode listed, select Experimental/Mode or click the button on the
tool bar. Instrument mode can not be changed for a run sequence containing more
than one run.

To change Sample Name, Comment:

1. Click in the desired field.
2. Type the desired text.
3. Tab to the next field.

To change Sample Number, Reference Number, Pan, Pan Number, Probe, Clamp,
Procedure, or Macro Name:

1. Click in the desired field. A drop-down list becomes available.
2. Scroll through the drop-down list and select the desired item.
3. Tab to the next field.

To change Data File, Macro File:

1. Double click in the desired field. A window is displayed to allow you to choose
a new file.

2. Locate the desired folder and select the desired file.

3. Click the OK button. The filename is inserted into the column.

Tab to the next field.

e

After you have made the desired changes you can schedule the run by positioning the

pointer over the desired run in the sequence column of the table. When the pointer
changes to an arrow, click the mouse to schedule that run.

Switch to the Experiment View to start the experiments. Runs cannot be started from

the Table View.
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Chapter 4

Sequencing Runs
Overview

If you have read Chapter 3, you should now be familiar with the basic set up of an experi-
ment and the different options available for entering the required information for a single
run (experiment). In this chapter we will describe how these runs can be grouped into a
series called a run sequence. Run sequences allow you to set up runs for future samples, set
up your most common experiments to allow you to easily switch between them, or set up
an autosampler sequence. Up to ten runs, all performed using the same instrument mode,
may be preprogrammed (up to 65 for an autosampler instrument). Runs are handled
using the Sequence Pane.

Understanding the Sequence Pane

The Sequence Pane (shown here) displays the list of runs contained =
. : [
in the current sequence and, at the top and bottom of the pane, dis-
plays buttons to allow you to perform certain functions on those runs. - Sequence
— # Runl
This pane is displayed when you click the button to show the ¢ RunZ
# Run3

Experimental View or when you click the button to display the

RealTime Plot in the middle pane. (If you select the Table View, the
Sequence Pane is not shown. In Table View a column of the se-
quences currently available is displayed.)

What is a Run Sequence?

A run sequence is made up of a series of runs. A run is an experiment
containing the sample name, procedure, method, post test conditions,
and other parameters that are related to the running of an experi-
ment. A sequence can contain up to ten preprogrammed runs that

can be sent to the instrument one at a time in any order. The sched- B_ 5=
uled run is the experiment that will be run when start is selected. At
P t 4

the end of that experiment, you can choose to schedule a new run for
execution.

NOTE: The scheduled run will not automatically advance to the next run,
unless the instrument is an autosampler.
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What is a Sequence File?

A sequence file (default extension is .seq) is made up of one or more run records (maxi-
mum of five). Each run record is instrument mode based and contains the sample and
procedure information. A sequence file may be saved for future recall and execution.
However, a sequence does not need to be saved to be executed. See “Performing Func-
tions on Run Sequences” in this chapter for information.

NOTE: Thermal Solutions for NT or OS/2 autosampler sequence files are not
compatible with this software.

Using the Sequence Pane

If you take a look at the Sequence Pane, you will notice an arrow pointing to one of the
run numbers. This is the scheduled run. A run status icon (see the next page) will be
displayed if the run is in setup, running, or complete state.

You can perform the following tasks using the run arrow:

*  You can use the run arrow to schedule the next run. If you move the pointer (cursor)
along the left of the run numbers, you should see the pointer change to an arrow.
When it becomes an arrow, you can then click the mouse to position the arrow next
to the selected run number. This run becomes the scheduled run, which is the

experiment that will be run when start is selected.

*  You can schedule and start a run using the Control/Start function. The arrow will
change to green (wp) when the mouse is positioned over the arrow.

*  You can double click on a red run arrow (w) to start the scheduled run.

You can perform the following tasks using the run list:
* You can display the sample name by moving the pointer over the run number.

* You can drag-and-drop the runs to reorder the list, if desired.

NOTE: The run number does not follow the run when they are reordered—Run
1 remains Run 1—even though the run has actually been moved to a different
position in the sequence list. You can tell that the run has been moved by
displaying the sample name. If the run is next in the schedule, the run arrow will
move with the run, if you reorder them.
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Removing the Sequence Pane

To clear this pane from the %] User Preferences for 2940 TMA [F 4) EE|

Instrument Control window,
choose the Single Run mode Eunfirmatiunsl F'ru:u:eu:lurel Data  Sequence | Statusl
on the User Preferences -
Sequence Page. This will

— Default Sequence Settings

. Diirectony :
ensure that the instrument s
performs one run at a time Lol oedience The AlﬂrcIWSE
and does not run sequence Extension :
tiles. (Multi-run sequence is |seq [default is .zeq)
the only option available for
autosampler instruments.) Run Mode

i~ Single mn

& pulti run zequence

k. I Cancel e 1 Help

Run Status Icons

The status icons (shown
below) displayed next to a run
number in the Sequence Pane indicate the progress of the experiment.

+ Standby

+ Complete

X Incomplete

& Setup

2 Holding

4 Running

fm DSC Autosampler Active (loading/unloading)
t, TGA Autosampler Active (loading)

Once a run is completed, a checkmark (.#) will appear next to the run number.

e If you click once on this mark, the data filename will reset to the next available name
for the increment series.

e If you click twice on this mark, all of the data filenames for the completed runs in the
sequence will be reset at once.
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Handling Runs and Sequences

Individual runs can be added, removed, or moved within a run sequence. Run sequences
can be created, saved, and opened. All of these functions can be performed using either
the buttons or menus described in this section.

The buttons shown on the Sequence Pane are the same
buttons that appear in the Table View tool bar (shown
to the left). These buttons are used to create new se-
quences, open sequence files, save sequence files, and perform functions on the current
sequence.

DE HEg=8 t & B

tode. ..

The Experimental menu (shown here) contains two
tadifwEunnmng Methedl. B+

submenus that are used for sequences and runs—

Sequence File menu and Sequence Run menu (see Sequence File ,
figures below). Sequence Bun 3
Hew...
Open... &ppend

Save... Inzert

Delete
Export....

Sequence File Menu Sequence Run Menu

The next several pages tell you how to perform various functions on runs and sequences.
Creating a New Run

See Chapter 3: Setting Up Experiments for instructions on creating a run (experiment).

Appending a Sequence Run

Select Experimental/Sequence Run/Append or click the M button on the Sequence

Pane or Table View tool bar to add a run to the end of a run sequence. Append will
copy the current run and add it to the end of the sequence, incrementing the filename so
that a new sequence can be saved.

Inserting a Run in a Sequence

Select Experimental/Sequence Run/Insert or click the F#= button on the Sequence Pane

or Table View tool bar to add a new run between existing runs in the run sequences. The
new run will be added in the selected run position. Up to ten runs can be contained in
one sequence. Up to 65 runs can be contained in an autosampler instrument's run se-
quence.
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Information for the newly inserted run is copied from the selected run and the filename is
automatically incremented.

NOTE: The sample pan number will not be automatically incremented, you will
need to type in a unique sample pan number.

Deleting a Sequence Run

Select Experimental/Sequence Run/Delete, press the Delete key, or click the g* button

on the Sequence Pane or Table View tool bar to remove the selected run from a run
sequence. The run numbers will be automatically renumbered in sequence after a run has
been removed.

Moving a Run Up

Click the 4 button on the Sequence Pane or Table View tool bar to move the selected

run up to a position one number up from its current position. You can click the button
repeatedly until you have moved the selected run to the desired position.

You can also use the drag-and-drop method to change the order of the runs in the se-

quence.

Moving a Run Down

Click the ﬂ button on the Sequence Pane or Table View tool bar to move the selected

run down to a position one number down from its current position. You can click the
button repeatedly until you have moved the selected run to the desired position.

You can also use the drag-and-drop method to change the order of the runs in the se-
quence.
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Creating a New Sequence

Select Sequence File/New from the Experimental menu (or click the [} button on the

Sequence Pane or Table View tool bar) to create a new sequence. When you choose this
menu item you are prompted to save the current sequence file (if this confirmation option
has been selected on the User Preferences - Confirmation Page). After saving the cur-
rent sequence file, the old runs are erased and a single run record remains in the se-
quence.

Opening a Sequence File

Select Sequence File/ T p—— |

Open from the Experi-

mental menu (or click Laak jr: | 4 Dsc j | |=j€| ae
the (& button on the Test] Sequence. zeq
Sequence Pane or TestESequence.seq

Table View tool bar)
to open an existing
sequence file. When
you choose this menu
item, the Open Se-
quence File window,
a standard file open

window, is displayed |_I
to allow you to locate Files of type: | TAl Sequence File [* seql I Cancel |
and select a sequence
tile to open. The se-
quence file selected must match the current instrument mode to open and recall the run
records stored in the file.

File name: I Open

The data files originally saved to this file are only restored if they do not already exist.
Otherwise, the current file-naming scheme is used when you switch to Experimental
View.

NOTE: Thermal Solutions for NT or OS/2 autosampler sequence files are not
compatible with this software.
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Saving a Sequence to File

Select Sequence File/Save from the Experimental menu (or click the [&|button on the

Sequence Pane or Table View tool bar) to save a run sequence to file. When you choose
this menu item, the Save Sequence File window, a standard file save window, is dis-
played to allow you to locate a directory and enter a new filename for the sequence file.

All the information within the Experimental View is saved for each run in the sequence.

Exporting a Sequence File

Select Sequence File/Export from the Experimental menu to export the contents of the
Table View Pane in a spread sheet format for importing into other applications for
reports and printing. When you choose this menu item, a standard file save window is
displayed to allow you to locate a directory and enter a filename.

NOTE: This option is only available when Table View is displayed.

NOTE: The exported file cannot be opened or displayed by the Advantage™
software. This function is strictly for use by other applications.
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Choosing a Procedure File Location

See Chapter 1 for instructions on setting up a default location to save procedure files.

Viewing the Procedure File

You can view a procedure two different ways using the Advantage™ program:

*  You can view the contents of a procedure file by clicking on the button located on the
Experimental View - Summary Page. This will display the Procedure Summary
window.

* You can view and manipulate procedure files by using the Procedure Utility
window, which is accessed by selecting Tools/Procedure Utility from the instrument
menu. This window is used to locate, view, print, delete, copy, and rename procedure
files.

The following sections describe
these two options.

fz Procedure Summary - 2920Auto (F 4) |
Using the Procedure [ngtrument; 29208000
. bode: Standard
Summary Window Test: Custom
M otes:
This is a View-only window tethod Mame: Curent Instument Data
that displays the contents of tethod Segments:

1. Equilibrate at 50.00 *C

the current procedure file. This 2" Ramp 5.00 *C/min to 20000 °C

window contains the following
information: Advanced Parameters:

Data Sampling Interval: 1.0 zec/pt
lzo-track Reszet Time: 0.50 min

¢ Instrument name D ata Compreszion Threshold Walues
e Instrument mode Temperature; 0,00 °C
Heat Flow A: 0.0000 mi  Heat Flow B: 0.0000 it
e Test name
* Notes (relating to selected Post Test Parameters: Copy ta the Clipboard
test) Load temperature range: 25.0 _ _
e  Method Name "Yiew from pour editor
¢ Method Segments
e Advanced Parameters

Post Test Parameters

You can right click to display a
pop-up menu (shown to the
right) that allows you to copy Print |
this information to the clip-
board or view it from your
editor application.
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Click the Print button to print this information on your default printer.

Click the Close button to exit the window without printing the procedure file summary.

Using the Procedure Utility Window

Once you have created procedure files (see Chapter 3 for information), you may need to
locate these files for viewing, printing, deleting, copying, or renaming. To perform these
functions on procedure files, follow these instructions.

1. Select Tools/Procedure Utility from the instrument menu. The Procedure Utility
window (shown below) is displayed.

E:::EPmcedure Utility for 2960 5DT [F 7]

~ Procedure File Instrument; 2960 SOT
_ — —— Mode: TGA-DTA
DIFECth}'l L:ATANProcedurestSOT Test: C:ATAVProcedurest SO TAWCustom Testl.pre
. Motes:
Entenzion Ipru:
Methiod M ame:
Cuztom Testl . pro tethiod Segments:
Custamn Test2 pro 1. Equilibrate at 50.00 °C

2. Rarnp 5.00 *C/min to 200,00 °C

Advanced Parameters:
Data Sampling Interval: 2.0 sec/pt
[ata Comprezzion Threshold Y alues
Temperature: 0.00°C
Signal & 0.0000 g
Signal B: 0.0000 °C

Post Test Parameters
Furmace: Clozed
Air Cool to 35.00°C

Delete | Copy... | Eename...l

Cloze | Prirt | Help |

2. Enter or use the Directory button to locate the folder used for your procedure files.
3. Enter the extension as an alphabetic or numeric extension to be used as the extension
for the procedure files (up to three characters may be used) or use the displayed

default extension (.prc). A list of procedure files will be displayed below this field.

4. Select (highlight) the desired procedure file. The contents of the file will be displayed
in the viewing pane on the right side.

Thermal AdvantageTM UseR REFERENCE GUIDE masssssssssssssssssssssssssssssssssssssss = 4—-9



5. Choose the desired function from the buttons on the bottom of the window. (The
functions available will vary depending on the number of files highlighted.) For a
detailed explanation of each function, see the list below:

Print Button: Use this function to send the selected method file to the default
printer.

Delete Button: Use Delete to remove the selected procedure file(s) from the speci-
tied directory.

Copy Button: Use the Copy button to duplicate the highlighted procedure file.
The file may be copied to a diskette or another directory on the hard drive. Enter a

new filename as requested.

Rename Button: Use the Rename button to change the name of the selected
procedure file. Enter the new filename as requested on the window displayed.

If you right click in the viewing pane on the right side of the

Copy ta the Clipbaard Procedure Utility window, a pop-up menu (shown here) is

"igw from pour edibar

displayed to allow you to copy the entire contents of the proce-

dure to the clipboard for retrieval by another application or
display it in your default word editor.
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Chapter 5

Controlling Your Experiments

Overview

There are various ways to control the operation of the instruments. You can use the
keypad on the instrument itself or you can control it through operation of TA Instruments
Advantage™ program. To find out about instrument keypad operation, refer to the
instrument's operators manual. This chapter deals with controlling the instrument
through the software program.

Control Through the Tool Bars

Tool bars are a convenient way to operate any software program. The Advantage™
program offers a tool bar specific to each instrument control window. This section pro-
vides a brief description of all of the buttons found on the various tool bars.

> || o0 || EFEIEIE &2

If you decide that you do not want to display the tool

A

bar, you can select the View menu (shown here) from v Lool Bar

the instrument menu and remove the checkmark from Real Time Plot Full Screen Yiew
the Tool Bar menu item by clicking on it. This will Eieal Time Plot tiew F3
remove the tool bar for that instrument from view. (You Evpeniment Yiew 0
can check it again any time to display the tool bar once Table View F11
again.) Uriversal Analysiz...

You can use the tool bar to start, stop, suspend, reject, Error Log...

or resume a running experiment. The items shown on

the tool bar will vary based on the instrument. You can

also use the tool bar to display selected windows. For an explanation of each button, see
the list below.

P | Start: Use Start to begin an experiment. Start executes the first step in the current

run.

| M| Stop: Use Stop to halt an experiment and save the data. Selected Post Test func-
tions will activate after this action.
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Oxme
|

Reject: Use Reject to halt an experiment and discard the data.

Hold: Use Hold to suspend an experiment, maintaining the current temperature

conditions, until you resume or stop the method.

Resume: Use Resume to continue the method that was put on hold, continuing

with the suspended segment.

RealTime Plot Full Screen View: Use this button to display the RealTime Plot

window in full screen view.

RealTime Plot Pane View: Use this button to display the RealTime Plot window

in the middle pane along with the Sequence Pane, Signal Display Pane, and
Running Segment Pane.

Experimental Pane View: Use this button to display the Experimental Pane along

with the Sequence Pane, Signal Display Pane, Running Segment Pane, and a small
(thumbnail) view of RealTime Plot.

Table Pane View: Use this button to display the Table View Pane along the

Signal Display Pane, Running Segment Pane, and a small (thumbnail) view of
RealTime Plot.

Mode Parameters: Use this button to open the Mode Parameters window.

DSC Autosampler Reset: Use this button to reset the Autosampler.

LNCA/GCA Fill: Use this button to automatically fill the LNCA or GCA.

TGA/SDT Tare: Use this button to automatically tare the instrument.

TGA Weight Calibration: Use this button to begin the weight calibration proce-
dure with Step 1.
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all  DMA Clamp Calibration: Use this button to calibrate the installed clamp.

gﬂ TMA Probe Calibration: Use this button to begin the probe calibration.

% DEA Electronic Calibration: Use this button to calibrate the instrument’s elec-

tronics.

lf Calibration Analysis: Use this button to begin the calibration analysis.

User Preferences: Use this button to open the User Preferences window.

E Error Log: Use this button to open the Error Log window.

Wizard: Use this button to begin the instrument's Wizard.

@ Universal Analysis: Use this button to open or recall the Universal Analysis

program.
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Controlling the Advantage™ Program

The Controller menus across the top of the main

controller window perform the same function regard-
less of the instrument control window that is currently £ Instuments “¥iew indow Help
active. This section provides a brief description of

these menus and their functions.

File Menu
Eririt... Chl+P The File menu (shown here) is used to perform the following
Print Setup... functions with the current RealTime Plot data.
E xit

e Print: Used to print the RealTime Plot of the current instrument. Shortcut: Ctrl+P.
¢ Print Setup: Used to select a printer and printer connection.
e Exit: Used to exit the program and close the instrument window. If an experiment is

in progress, data transfer to the controller will be stopped. Use the Data Transfer
function to recover the data.

Instruments Menu
Recarfigure The Instruments menu (shown here) is used to bring the instru-
Overvdew Al Instuments ments online with the Thermal Analyst controller and to ob-

serve current information about the instruments that are online.

Bringing Instruments Online

Select Instruments/Reconfigure from the menu. All of the instruments that are powered
up and connected to the controller will be reconfigured and brought online. (Each instru-
ment online must have a unique GPIB address between 1 and 9.) The Reconfigure func-
tion is also used to bring an instrument online in the Loader Mode to install new instru-
ment software.

Observing Instrument Information

Select Instruments/Overview All Instruments from the menu. The Overview All Instru-
ments window is displayed that you can use to observe the temperature and other infor-
mation about all of the instruments that are online. See Chapter 1 for more information.
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View Menu

v Catus Bar | The View menu (shown here) for the controller window is used to turn

= on certain items for display. You can check and uncheck the View/Status
Bar function. A check mark appears next to the menu item when the Status Bar is dis-
played.

When checked, the status bar is displayed at the bottom left of the instrument window.
The status bar shows actions of menu items as you use the arrow keys to navigate
through menus. This area similarly shows messages that describe the actions of tool bar
buttons as you move the cursor over them.

Window Menhu Cascade

Tile Horizontally
Tile ¥ertically

The Window menu (shown here) offers the follow- 5
Arrange lconz

ing commands, which enable you to select or ar-

range the views of multiple instruments in the 1DSC- 2310 D5C [F 1)
application window: 2 Standard - 2920 DSC(F 2)
3TGEAT000 °C - 2950 TGA HR (F 3)
¢ Cascade: Arranges windows in an overlapped 4 Standard - 29204uta (F 4)
fashion. B TGA 000 °C - AutoTGA 2950HR [F E]

v 5 TGADTA - 2950 50T [F 7

¢ Tile Horizontally: Arranges windows in non-
overlapping horizontal tiles.

e Tile Vertically: Arranges windows in non-overlapping vertical tiles.
* Arrange Icons: Arranges icons of closed windows.

¢ Instruments 1, 2, ...... Displays the specified instrument control window. See
“Switching Between Windows” in Chapter 1 for more information.

Help Menu |
DSC Topics

[E] TGA Topi
The Help menu (shown here) offers access Zinssal oRiEs
. . M anual SDT Topics
to the following help functions: T
About Thermal Advantage. .. |:|.
e Help Topics: Use this menu item to DMA Topics
DEA Topics

display the help topics available for
each instrument. Just click on the
instrument that you want to learn about.

* Glossary: Use this menu item to display the thermal analysis online glossary of
terms. You can locate the definition of a term using the alphabetical listing shown.

* Manual: Use this menu item to display this online manual for the Advantage™
software.

* About Thermal Advantage™: Use this command to display the copyright notice and
version number of your copy of Advantage™.
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Controlling Instrument Operation

The Control menu is used to start, stop, or control the instrument and its accessories. The
various instruments may have slightly different Control menus, depending upon the
needs of the instrument. A few examples are shown here.

NOTE: Allow the instrument to warm up for at least 30 minutes before starting
an experiment.

Start
Start Start Stop
Stop » Stop Heject
Eeect et %:Z:. Hiald
Himld Hiald - Eesume
Eesume Eesume Eizjaci
= = Hiald Store *
Share » Stare » Hesnme Gas r
Gas k Gaz k Event »
Ewvent » Ewvent » S ' Air Cool — k
firCool it Caol b Bas 0
I Ewvent  » b ator *
Autozampler » LMCAFill  Chl+F Air Cool  » GCA Fill
TGA &DSC DSC SDT, TGA, & TMA DMA

Autosampler

For more information on the Control menus, see the following pages.
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Starting an Experiment

Once the sample has been loaded and the experimental parameters set up, you can start
your experiment one of four ways:

¢ Use Start on the
Control menu o [P Y R 1]
begin an experiment.
When you select
Start, and there is | -SMBE_LraNE Sample Name
more than one run in Sleium Dalate
the sequence list, the
Start At window is
displayed to allow
you to choose the
run to begin. See the
figure here. Click on
the desired run to
move the run arrow
to that run number,

then select OK. g I Cancel Help
e Click >| on the

tool bar. If more than one run is contained in the run sequence, the scheduled run
(run with the arrow pointing to it) will be executed. To schedule a run, prior to
starting the experiment, move the pointer (cursor) along the left of the run numbers,
you should see the pointer change to an arrow. When it becomes an arrow, you can
then click the mouse to position the arrow next to the selected run number. This run
becomes the scheduled run, which is the experiment that will be run when Start is
selected.

Calziurn Oxalate
Calziurn Oxalate

= T L ]
R T R —

Calciurm Oxalate

* The scheduled run can also be executed by double clicking on the red run arrow (w)
in the Sequence Pane.

* Schedule the desired run using the controller software (as outlined above), then press
the START key on the instrument keypad.
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Stopping an Experiment

To halt an experiment at the selected time (see list of options below) and save the data,

you can select Stop on the Control menu or click the | N | button on the tool bar. Selected

post-test conditions (set on the Post Test window) will activate after this action. To open
the Post Test window, select the Procedure Page in Experimental View, then click on
the Post Test button.

A confirmation message will be displayed when Stop is chosen, unless this option is
turned off on the Confirmations Page of the User Preferences window accessed under
the Tools/User Preferences.

Autosampler Stop Options

When an autosampler sequence is in progress, the following stop options are available:

® Current Run/Action: Select this autosampler stop option to immediately halt the
active run or action (e.g., air cool) only. The next run in the sequence will begin once
the post test conditions are executed (e.g., DSC Load Temperature Range or TGA Air
Cool Time).

* Run Sequence Immediately: Select this autosampler stop option to halt the current
run sequence immediately. None of the remaining runs in the sequence will be
executed. The autosampler will wait until you select Start to begin another sequence.

* Run Sequence After Current Run: Select this autosampler stop option to halt the
autosampler action after the current run has been completed. The autosampler will
wait until you select Start to begin another run.

Rejecting a Run

To halt an experiment and discard the data, you can use Reject on the Control menu or

click the | a | button on the tool bar. Selected post-test conditions (set on the Post Test

window) will activate after this action. To open the Post Test window, select the Proce-
dure Page in Experimental View, then click on the Post Test button.

A confirmation message will be displayed when Reject is chosen, unless this option is

turned off on the Confirmations Page of the User Preferences accessed under the Tools/
User Preferences.

5-8 . [ hermnal AdwzntageTM UseErR REFERENCE GUIDE



Holding a Run

You can suspend an experiment, maintaining the current temperature conditions, until
you resume or stop the method by selecting Hold on the Control menu or clicking the

| le button on the tool bar. The run will be suspended until you choose to resume it.

Resuming a Run

To continue the run that was put on hold, starting with the suspended segment, select

Resume on the Control menu or click the ‘ P | button on the tool bar. The instrument

will continue the run that was suspended.

Storing Data

You can manually turn data storage on or off during a run by selecting Store/On or Store/
Off from the Control menu. This control overrides the Data Storage segment in the
procedure.

If the selected Data Storage option is currently active, no action will be seen.

NOTE: Data Storage segment is a method segment that turns data collection
on and off. In the absence of this segment, data storage is automatically
initiated with the first Isothermal, Isotrack, Ramp, or Step segment.

Switching the Gas Purge

To manually select either gas 1 or gas 2, when using the Gas Switching Accessory (GSA),
select Gas/Gas 1 or Gas/Gas 2 from the Control menu. This control overrides the Gas
segment in the method.

If the selected gas is currently active, no action will be seen.

NOTE: The Gas segment is a method segment that controls the gas selected
by the Gas Switching accessory.
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Turning an Event Device On or Off

You can activate (on) or deactivate (off) an external device connected to the instrument
with the event cable by selecting Event/On or Event/Off from the Control menu. This
control overrides the Event segment in the method.

If the selected Event state is currently active, no action will be seen.

NOTE: The Event segment is a method segment that automatically controls the
external event relay through the event jack located on the instrument.

Turning Air Cool On or Off

To open (on) or close (off) the internal solenoid valve connected to the Air Cool connector
on the exterior of the instrument, select Control/Air Cool/On or Control/Air Cool/Off.

Using the LNCA/GCA Fill Option

You can have the Liquid Nitrogen Cooling Accessory or Gas Cooling Accessory automati-
cally refilled from a low-pressure bulk storage tank while an experiment is not active by

choosing Control/LNCA Fill or Control/GCA Fill, or you can click the | g | button on the

tool bar.

Controlling the DMA Drive Motor

To manually turn on or off the DMA drive motor, select Control/Motor/On or Control/
Motor/Off from the DMA menu. When turning on the motor, it will be initialized accord-
ing to the current operating mode, clamps, instrument parameters, and frequency or
amplitude table (as appropriate). This function is useful when setting up the samples in
the DMA to determine whether the sample conditions (geometry, mounting, force, fre-
quency, amplitude, etc.) meet your criteria. This function overrides the Motor Drive
segment in the method.

If the motor drive is already in the selected state when the option is chosen, no action will
be seen.
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Raising the DEA Ram

To raise the DEA ram to the fully open position, which allows you to remove the ram,
change the sensors, load a sample, or obtain access to the furnace area; select Control/
Ram Up from the DEA menu.

Beginning the Dielectric Measurement

Dielectric measurement can be started by selecting Control/Measure from the DEA menu,
without starting the run. This function is used to check the signals when the ram is
lowered before the method is started. For example, you can select Control/Measure, then
view the Signal Display Pane to check the dielectric properties, sample thickness, force,
etc. before you begin a run.

Controlling the Autosampler

The Control/Autosampler menu allows you to choose from several menu items that can
be used to control the actions of the Autosampler. The following sections explain these
options.

Autosampler/Reset

The Autosampler/Reset option in the Control menu does different things, depending
upon the type of Autosampler you are using.

For DSC Autosampler—Use Reset or click the r@ button on the tool bar to cancel all

Autosampler motion, erase the Autosampler memory, and return the Autosampler turret
to the home position. If any pans remain in the cell, they will need to be manually re-
moved using tweezers or the motion keys on the Autosampler keypad.

NOTE: All lids should be replaced in their storage positions before resetting
the Autosampler or the instrument will report an error.

For AutoTGA—Use Reset to open the TGA furnace and return the Autosampler sample
platform to the home position. If a pan remains on the hangdown wire, it will need to be
manually removed using tweezers or unloaded by pushing UNLOAD on the instrument.
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Autosampler/Halt Motion

You can also stop the Autosampler motion, without canceling any commands, by choos-
ing Autosampler/Halt Motion from the Control menu. Select Resume motion to restart
the Autosampler motion where it was halted. If the Autosampler is not in motion, this
command is ignored.

Autosampler/Resume Motion

Use Autosampler/Resume Motion from the Control menu to restart the Autosampler
motion when the instrument was halted by selecting Autosampler/Halt Motion.
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Modifying Runs in Progress

You may find that you want to change an experiment while it is in progress. You can do
this by either selecting Experimental/Modify
Running Method or by clicking on the pop-up ]
menu found on the Running Segment Pane 5
(shown here). The Modify Running Method 3
window is then displayed. This window allows 4
5
B

Equilibrate at 400.00 °C
" Ramp 20.00 “Cwin to 1300.00 °C

v/ Mark end of ~nela 0

ﬂ_—/ Ramp 10 todify Bunning kethod...
you to edit the segment parameters (values) used  Mark en,_ 00 ToNest Segment
in the method. You cannot, however, alter the b
actual segment types or add additional segments

while the experiment is in progress.

Fepeat segment 2 for 4 times

2 Modify Bunning Method for 2910 DSC [ 3]

Modification Mode Executing Segment:  |nitial termperature : 30,00 °C
\ﬂudificatinn Mode——— — Cument Method Definition
Current Method & Running Segment # | Segment Description
Definition I x1 Iritial ternperature : 30,00 °C
" Funmimgtdethod 2 |zathermal for .00 min
T —

~ Instrument Contiol————— | | %
Instrument
Control T Hald

Hesurme 1| | _,I

— Edit Segment

EditSegment \-I.Lujtial temperature j |3EI.EIEI C
Send changes | Goto next zegment Help

This window consists of four main parts:

* Modification Mode - choice of Running Segment or Running Method mode using the
radio buttons.

¢ Current Method Definition - list of method segments.

¢ Instrument Control - Hold and Resume buttons.

¢ Edit Segment - specification of the segment parameters.

The next two sections deal with your choice of either modifying the segment currently
running or modifying the entire method that is currently running.
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Modifying a Running Segment

To modify the segment that is currently being executed on the instrument, select the
Running Segment radio button on the Modify Running Method window.

This will have the following effect:

Make changes to the parameters of only the segment that is currently being executed,
if you click the Send Changes button.

Stop the executing segment and proceed to the next segment, if you click Go to Next
Segment.

Change the segment definition for the current segment execution without changing
the method stored in the instrument.

NOTE: The Go to Next Segment button releases a Hold status and resumes
the method.

Use this mode to modify the parameters of only the segment that is currently running on
the instrument.

To modify the current segment:

1.

4.

Select the Running Segment radio button as the Modification Mode. The segment
currently running will be highlighted in the Current Method Definition field.

Make the desired changes in the Edit segment fields. (The segment type may only be
changed between Jump, Equilibrate, and Initial Temperature.)

Click the Send Changes button and the new segment parameters will be sent to the
instrument for execution.

Select Close when you have finished using this window.

You may elect to use the Instrument Control functions—Hold to pause the method in
progress and Resume to continue the method.

NOTE: The modified running segment parameters are not saved to the instru-
ment or to the procedure after the experiment is completed. To make and save
changes to a procedure, you must change the test conditions using the Experi-
mental View—Procedure Page.
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Modifying a Running Method

To modify the entire method (or run) that is currently being executed on the instrument,
select the Running Method radio button on the Modify Running Method window.

Select this radio button to:
* Make changes to the parameters for any segment in the executing method.
* Change the method definition for the next time the method is executed.

¢ Use this mode to change the parameters for any segment in the executing method.

NOTE: Changes made here to a running segment will not be executed unless
the segment is repeated using the Repeat segment. The Modify Running
Segment mode can be used to make changes to a running segment.

To modify the current method:
1. Select the Running Method radio button as the Modification Mode.
2. Select the segment that you wish to alter in the Current Method Definition field.

3. Position the cursor in an Edit segment field. (Hint: Double clicking on the highlighted
segment will position the cursor in the first Edit segment field.)

4. Make the desired changes.

5. Click Send Changes and the method will be altered as seen in the Current Method
Definition list.

o

Repeat steps 2, 3, 4, and 5 to modify another segment in the current method.

7. Select Close when you have finished using this window.

NOTE: The modifications that you have made to the current method are sent to
the instrument, but they are not saved to the procedure. (Therefore, the origi-
nal procedure remains unchanged.) To make and save changes to a proce-
dure, you must change the test conditions using the Experimental View—
Procedure Page.
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Transferring Data to the Instrument

The Data Transfer function, selected from the Tools menu

(shown here) enables the manual transfer of collected data from RT Plat *
the instrument to a file. The instrument can store data from one User Freferences...
experiment at a time; therefore, to retain the data, it must be Data Transfer
transferred from the instrument to disk storage on the computer L
before the start of the next experiment. The data will normally be Prosadurs Fils Utiity...
transferred automatically from the instrument to the controller. _

Transferring data is needed only in certain situations, listed el B

below.
Data file transfer should be used in the following types of situations:

¢ If the connection between the instrument and the controller is lost during the
execution of a method. This may occur if the experiment is in progress and the TGA
instrument window is closed or the controller is disconnected, rebooted, or goes
offline. The data cannot be automatically transferred when the connection is lost.

e If the target drive for transferred data becomes inaccessible during an experiment.
This may occur if the disk becomes full while data is transferring, if a targeted diskette
is ejected or the targeted network connection is lost during data transfer.

¢ If the specified data file already exists, and the situation is not corrected before the
experiment begins. Because the existing file will not be overwritten, in this situation
the data must then be transferred from the instrument to a new data file.

To transfer a data file:

1. Select Tools/Data Transfer from the instrument menu. The Data File Transfer
window (shown below) is displayed.

X Data File Tranzfer - 2] |

— Data stored with instrurment

Size Statuz S ample | dentification

1k Active palyethylene terephthalate

Tranzfer zample data to file: IE:'\TAHDataHDSEHdata.DD1 |

Transzfer | bt | Exit Help |
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2. Enter or use the Browse button to specify the complete path and desired filename to be
used for the data file storage. The data filename will always default to <instrument
type><GPIB address><.001>.

3. Click the Transfer button. A status line will display when the transfer is complete.

4. Select Exit when you are finished.

Use Abort to stop the data transfer process. The data file that was opened for data trans-
fer is deleted.

NOTE: To get the complete data file, wait until the experiment has run to
completion before transferring the data. If you try and transfer a file while an
experiment is in progress, the filename displayed is the same as the active
filename (the filename is not incremented). You will, in this case, need to
specify a different filename to transfer the data. If you wait until the experiment
has completed, the filename will increment correctly.
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Resetting the Instrument

Select Reset Instrument from Tools menu (shown here) to return
the instrument parameters, weight calibration, sample platform
calibration, and temperature calibration to their default condi-

RT Flat *
Uzer Preferences. ..

tions and clear all sample information. All sequenced runs are Data Transfer...
deleted, and any runs stored in the instrument are erased. Cali- Beset Instrument...
bration routines will need to be performed after this operation. Pracedurs File Utiity...

Wizard... Chrl+

A message appears to confirm the information above. Select OK
to reset the instrument or select Cancel to abort the operation.
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Chapter 6

Monitoring and Viewing Your Data

Using the RealTime Plot Pane

The Advantage™ RealTime Plot Pane (shown ' ¢ Sample B name
here) provides a continuous display of the 2.00~
instrument status data as it is being generated, as 1.80-

well as access to a right-click pop-up menu (also g gy
shown below). The menu enables you to start E

and stop the plot, define i
settings and colors for the & 1-20-

T1.40-
o

AL plot and plot window, copy  E1a0-

Sething r .

Print the plot to the clipboard, .

= and print the plot. See DED 100 120 140 160 180 200
Start Flat “Choosing Settings for RT Temperature

2o el Plot Appearance” for more

details.

NOTE: RealTime Plot will stop plotting and automatically default to Signal A
when an instrument is reconfigured or when the Mode Parameters window is
opened.

NOTE: You can double click on the RealTime Plot Pane to automatically switch
to the RealTime Plot Full Screen View.

There are three ways to view the RealTime Plot:

In the main pane by selecting View/RealTime Plot View.

In full screen view by selecting View/RealTime Plot Full Screen View.

As a small (thumbnail) pane by selecting either View/Experiment View or View/
Table View.

For details on the views listed, see: “Choosing Your Viewing Options” in Chapter 1.

Thermal AdvantageTM UseR REFERENCE GUIDE massssssssssssssssssssssssssseseeseessssss = 6—1



Selecting Signals to Plot

You can set up the plotting of the real-time data by choosing which signals to plot and the
line type and grid type to be used for the Y1 and Y2 axes, along with the color and scaling
desired for each signal selected. To accomplish this, select Signal from the RealTime Plot
popup menu or from the Tools/

RT Plot menu. The window IZ|RT Plot Signals 2920 DSC (F 2) |

shown to the right is displayed.
— i Arig
To set up the signals to plot, Signal Mame T emnperature [C]
follow these steps: Color.._|
1. Click on the arrow next to Grid Type [Mane =l Sealing.. |
Signal Name to display the
drop-down list of the X-axis - Left Axis
signals available (time and Signal Mame IHeat Flawy [t j
tempera"cure) for plott?ng on o T [Line =] Coor.. |
the X axis. If an experiment is _
in progress, the x-axis signal Girid Type [None | _ Geding. |
may be changed without [ Basel0Log
losing the previous real-time
data. ~ Riighty &sis
Signal Mame I Mane j
2. Select the X-axis Grid Type Line T ,
from the drop-down list e e ILine =l colr. |
containing the following Girid Type [Nane =l Scaling... |
types. The grid lines a}lwa'ys [ Base 10Log
correspond to the major tick
marks only.
¢ Solid will result in a solid oK I Cancel | Help |

line used for the grid.
¢ Dotted will result in a dotted line used for the grid.

¢ Grayed will result in a grid displayed in a gray-out style (generally seen as a
background grid).

3. Click on the Color button to 1 Scaling 2920 DSC (F 2) |

select the color from the

Lower pper
pa‘lette to be used for the X & Ao & Auto
axis.  Marual 7 Manual

, . B B
4. Click on the Scaling button

open the Scaling Axis win-
dow (shown here), which is
used to select the scaling to be
used for the X axis.

Cancel | Help
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Set up the lower and upper axis limits for the RealTime plot display area. You can
choose to have the limits set automatically, using the data as it is collected, or you can
choose to manually enter the axis limits desired.

NOTE: |If you choose to manually set the axis limits, data that goes beyond
those limits may not be displayed.

a. Select one of the following radio buttons for the Lower data limit:

* Auto—to have the data limits automatically scaled to fit within the RealTime
plot window.

¢ Manual—to manually choose the data limits to be displayed on the RealTime
plot window. If Manual is chosen, you must also enter the desired lower limit
in the entry field below the Manual button.

b. Repeat step a for the Upper data limit. (NOTE: You can have one Auto and one
Manual axis limit.)

c. Click OK when finished.

NOTE: When a different axis signal is selected, the axis limits are always reset
to Auto.

Click on the arrow next to the Left Y-axis Signal Name to display the drop-down list
of the signals available for plotting on the left Y axis. This list includes signals avail-
able in the current instrument mode. When a change is made to the selected signal
while RealTime Plot is active (e.g., during a run), the previously-displayed data is lost.
The plot is restarted using the newly selected signals.

NOTE: For dual sample DSC cell users: Displayed in the signal list are two
heat flow signals. The first one in the list corresponds to Side A, the second to
Side B. This is also true for the temperature signal.

. Select the Left Y-axis Line Type from the drop-down list containing the following
types:

* Area: Select the Area option to create a plot that has the area under the curve
filled in with shading. The color used for the area option is defined by the curve
color.
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10.

11.

12.

13.

14.

e Line: Select the Line option to create a plot that is a single line curve. The color
used for the line is defined by the curve color.

¢ X-Y Line: Select the X-Y line option to create a plot that has an X placed at the
points on the intersection of the x-y axis, and a single line connecting each X point.
The color used for the points are defined by the curve color.

¢ X-Y Points: Select the X-Y point option to display the data as points only, with
minimal data compression applied. The color used for the points are defined by the
curve color. Because data is less likely to be compressed using this option, the
maximum number of points displayed will be reached sooner. As the plot
progresses, older data points may be lost on the display to make room for incoming
data points.

NOTE: The X-Y points option should be selected when plotting multiplex data
(i.e., DMA and DEA data).

Select the Left Y-axis Grid Type from the drop-down list (see step 2 for a description).
The grid lines always correspond to the major tick marks only.

Click on the Color button to select the color from the palette to be used for the Left Y
axis.

Click on the Scaling button open the Scaling Axis window, which is used to select
the scaling to be used for the Left Y axis.

Check the Base 10 Log box if you want the axis to be plotted as a base ten logarithm.
This feature is used most often for DMA and DEA plots.

For SDT and TGA Instruments Only: Check the Use Normalized Weight Units (%) to
use normalized weight units (%) when weight is selected on the left Y axis. When a
change is made to this checkbox while RealTime Plot is active (e.g., during a run), the
previously-displayed data is lost. The plot is restarted using the newly selected weight
units.

Repeat steps 6 through 12 for the Right Y axis (or Y2 axis).

Click the OK button when you have completed your selections.
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Choosing Settings for RT Plot Appearance

You can customize the font and background color within the RealTime Plot Pane in
order to capture more attractive plots for presentations or printing on a color printer.

Click on the arrow next to the Setting menu item on either

the Tools/RT Plot menu or the RealTime Plot pop-up menu Font
to display the Settings menu shown here. Backgound

v Bestart on Method Start
e Font: Use Font to choose the font that will be applied to v Stop at Method End

all of the text in the selected RealTime plot display area.
(The RealTime Plot title is associated with the current sample name.) When you select
this option, a standard Font window is displayed.

* Background: Use the Background option to choose the background color for the
selected RealTime Plot area. When you select this option, a standard Color palette
window is displayed.

NOTE: To customize the colors used for the axes and their corresponding
curves, select Signals from the pop-up RealTime Plot menu to display the
Signals window. See “Selecting Signals to Plot."

Starting the RealTime Plot

There are basically two ways to start plotting your real-time data from the instrument:

*  You can start it manually by selecting Start Plot from the Tools/RT Plot menu or from
the pop-up RealTime Plot menu. This option will refresh the display with new data.
If you are plotting data versus time, the time will be reset to zero. Data collected
before Start is used will not be displayed.

or
* You can check Settings/Restart on Method Start from the Tools/RT Plot menu or
from the pop-up RealTime Plot menu. When you check this option, the graph is

cleared and the program will automatically begin plotting the new data on the
RealTime Plot window when a method is started and instrument set up is complete.
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Stopping the RealTime Plot

There are two ways to stop the plotting of real-time data from the instrument:

*  You can manually stop the plotting by selecting Stop Plot from the Tools/RT Plot
menu or from the pop-up RealTime Plot menu.

or

*  You can check Settings/Stop at Method End from the Tools/RT Plot menu or from
the pop-up RealTime Plot menu. When you check this option, the graph is halted on
the RealTime Plot window between methods. At the end of the method, the data

curve will stop being drawn.

NOTE: Do not select this option if you want to continue to display the data after
the experiment is complete.

Printing RealTime Plots

You can print the RealTime Plot graph area that appears on your display by selecting
Print from the Tools/RT Plot menu or from the pop-up RealTime Plot menu. A standard
Windows NT® print window is displayed to allow you to select printer options.

NOTE: Any font options that you select for your RealTime Plot display will not
be printed.
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Viewing the Signal Display

The Signal Display Pane shows

) Fun Time: 0.00 min
the signals that are output from Seqment Time: 0.00 min
the instrument. These are all of Set Point Temp: o.00  °C
the signals that are currently being Heater Power: 0.0 watts
displayed by the controller from Data Storage: 0.07 % full
the instrument online. The signals Signal A: -1.585 Heat Flow {ul)
X -5.83 uv
displayed are dependent on Dffsat: 0,00 v
instrument type and mode. (See
the instrument online help for a

description of each signal.) You
can use this window to monitor
experiments. A pop-up menu is provided to enable you to zero the signals from the
instrument both automatically and manually.

Each instrument can display a Signal Display pop-up menu
(DSC shown here) that is slightly different depending on the
functioning of the instrument. These menus are generally used
to zero or offset the signal. Refer to the online help associated
with the instrument for more information on these menu items
and their functions.

Auto Zero Signal &
M anual Offzet Signal A. ..
Help
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Viewing the Running Method

The Running Segment Pane (shown here) is
used to view the segments contained in the run
that is currently in progress. Each test used in a
run contains certain segments, which are dis-
played in this pane as they are run. You can
monitor these segments and change them, if
desired, either after the run is finished or during
the run. Follow these instructions to change a
run.

Equilibrate at 400,00 *C
I~ Ramp 20,00 *C/min ta 1300.00 °C
v/ kark end aof cycle O
I~ Ramp 10,00 “C/min to 400,00 °C
‘/ Mark. end of cpcle 0
J

Repeat zegment 2 for 4 imes

Changing a Run in Progress

If the experiment is in progress, select either Modify Running
Method or Go To Next Segment from the Running Segment
pop-up menu (shown here). These options allow you to make
the following changes to the run already in progress:

Madify Bunning Methad. ..
Go To Mesxt Segment

* Modify Running Method allows you to edit the segment parameters (values) used in
the method. You cannot, however, alter the actual segment types or add additional
segments while the experiment is in progress. See “Modifying Runs in Progress” in
Chapter 5 for details.

* Go To Next Segment advances the method to the next segment at the time of
selection.

Changing an Inactive Run

To make changes to the segments that are used in a run, you must select a Custom test on
the Summary Page. Then, to make changes to the Custom test, select the Procedure
Page, click the Editor button to open the Method Editor window, then make your
changes. These steps are detailed in “Creating a Custom Test” found in Chapter 4.
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Viewing the Error Log

You can open the Error Log by clicking on the button on the tool bar or by selecting

View/Error Log from the instrument menu. The Error Log window displays a list of the

error messages
that have oc-

curred since you @EHDI Log - 2920 DSC [F 2]

started your

R Date I Time I Error Description
instrument or 05/061999 095732 Ikem Number: 2
since the time 05/06/1959 035341 Item Mumber: 1
the 10g was last 05/06/1339 03.51:36 [term Mumber: 0

cleared.

Double-click on
the individual
error message in
the Error List to
obtain help for
that error or
highlight the
message and ( |
then select Error
Help either by

Clear Log I Error Help

clicking the

button or from
the pop-up menu.

Using the Error Indicator

When an error occurs, an indicator, /¥, , is displayed in the status line. The following

actions can be used with the error indicator icon:

* Position the pointer over the error indicator to display the full error message (number

and description).

¢ Double click on the error indicator to open the Error Log window (above).

¢ Right click on the error indicator to display the Error Log pop-up menu, described on

the next page.
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Using the Error Log Pop-Up Menu

The Error Log window contains both a pop-up menu (shown here) Clear Errar Entries
and buttons that can be used to clear the error messages currently [Epien Hells
displayed on the log, or to obtain Help information. —

Help

* Clear Error Entries: Select this function to erase all of the logged
errors.

¢ Error Help: Use Error Help to obtain Help information for the error message
currently highlighted in the Error Log.

¢ Help: Use this function to access general online help.

Viewing the Autosampler Log

You can look at a log of the Autosampler’s actions and results by selecting View/Auto-
sampler Log from the instrument menu.
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Using the Table View Options

You can access key run sequence information in a table form by selecting either View/

Table View from the instrument menu, by clicking on the % button on the instrument

tool bar, or by pressing F11 on the keyboard. The Table View Pane (shown below)
provides an alternative to the Experiment View Pane for setting up and editing sample

DE HB.e=8 1t § B

Sequence | Alt| B |Reflf|Sample Hame A |Sample Name B| 5ize A| 5ize B| Comment A |Comr
m Runl |2 3 1 Calciurm Oxalate Sample B name | 0.000000: 0.000000: Under nitrogen: Unde
RunZ |4 5 1 Calciurm Oxalate Sample B name | 0.000000: 0.000000: Under nitrogen: Unde
Fun 3 (6 :7 1 Calcium Oxalate:  Sample B name : 0.000000: 0.000000: Under nitrogen: Unde
Rund |3 :9 1 Calciurn Oxalate Sample B name : 0.000000: 0.000000: Under nitragen: Unde
Runb |1 1 1 Calciurm Oxalate Sample B name : 0.000000: 0.000000: Under nitrogen: Unde
Runk |1 1 1 Calciurm Oxalate Sample B name i 0.000000: 0.000000: Under nitrogen: Unde
| Run 7 [ Calcium Oxalate:  Sample B name  0.000000 0000000 Under nitrogen’ Unde

<] | |

For Help, presz F1

information for a sequence of runs. In this view, key sample information for each run is
displayed and can be changed in a spreadsheet format, except for the Mode.

This view provides the greatest benefit after you have completely set up one run using the
Experiment View and want to use the same procedure on other samples. You can just
change the sample information. See “Copying and Adapting Procedures” in Chapter 3
for details about using the Table View Pane to adapt existing procedures for a new
experiment.

NOTE: The specifics of the selected procedure cannot be changed in this view
(switch to Experiment View to change the procedure).
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NOTE: When you make changes in Table View, you must press the TAB key to
move out of the field and to save the changes.

Using the Table View Tool Bar

At the top of the Table View Pane, just below the NE FJE. =8 1+ 1
instrument status line, is the Table View tool bar

(shown here). These are the same buttons that are used in the Sequence Pane, see page
4-4 “Handling Runs and Sequences” for information on these buttons.

Using the Table View Pop-up Menu

You can make changes to the sequence file contents by right clicking

&ppend
the mouse in the Table View Pane to display the menu shown here. Insert

Delete
You can use the items in the pop-up menu to make changes to the _ :
runs in the sequence, to switch to the Experimental View, or to Experimental iew
change the font displayed in the table. Fant...

Append, Insert, and Delete work the same as the applicable but-
tons on the tool bar, see page 4-4 and 4-5 for information.

When you select Font from the Table View pop-up menu, a standard font selection
window is displayed to allow you to choose a font for the table.

Scheduling a Run in Table View

When you have Table View opened, you will notice an arrow pointing to one of the run
numbers, as shown in the figure on the previous page. This is the scheduled run, which is
the experiment that will be run when Start is selected.

To change the scheduled run, position the pointer over the desired run in the sequence
column of the table. When the pointer changes to an arrow, click the mouse to schedule

that run.

To start the current run, double click on a red (=) run arrow.
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Adjusting Column Widths

The column widths in Table View can edited be just like any other Windows® columns.
Move the pointer across the column headings until the pointer changes to a two-sided
arrow (this occurs when it is positioned at the column dividers). While the two-headed
arrow is displayed, hold down the mouse button and drag the column to the desired
width, then release the button.
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A

Additional Weight on Tray (TMA) 3-19

Advanced Parameters 3-18

Air Cool To X°C 3-21
Always on Top 1-17

amplitude tables
setting up 3-23
multiple frequencies 3-24
single amplitude 3-24

analysis curve
customizing 2-36
rescaling 2-36

analyze
calibration data (SDT) 2-53

Analyze/Accept results 2-28
Analyze/Analyze (SDT) 2-54
Analyze/Delete results 2-34
analyzing
calibration data (DSC) 2-32
TMA calibration 2-82
Append Run 1-9

appending
runs 4-4

arrow
scheduling runs 4-2

arrows 6-12
ASTM Standard Test Method E-381 2-82

ASTM Standard Test Method E1867-97 2-
22

Index

Auto End on modulus (DMA) 3-21
Auto Fitting 1-17

Auto Measure Gauge 2-91

Auto Measure Offset 2-91

Auto Zero Signal A 3-19
Autoanalyze 3-7, 3-13

autofill
GCA 5-10
LNCA 5-10

Autosampler
disabling 1-14

autosampler
configuring options
controlling 5-11
halting motion 5-12
settings 1-12

stop options 5-8
viewing log 6-10

1-12

Autosampler Page 1-12

autosampler sequence files (NT or
05/2) 4-2

Autosampler/Halt Motion 5-12
Autosampler/Reset 5-11

Autosampler/Resume Motion 5-12

B

background 6-5

baseline calibration (DSC) 2-24
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baseline offset 2-39, 2-63
baseline slope 2-39, 2-63

buttons
Table View Pane 6-12

C

Calibrate/Analysis (DSC) 2-26
Calibrate/Cell Temperature Table 2-38

Calibrate/Cell/Temperature Table 2-
40, 2-63, 2-90

Calibrate/Clamp 2-9
Calibrate/DTA Baseline 2-53
Calibrate/Electronics 2-2
Calibrate/Force 2-80
Calibrate/Instrument 2-14

Calibrate/Instrument/Electronics
(DMA) 2-14

Calibrate/Instrument/Force 2-15
Calibrate/Platform 2-70
Calibrate/Position 2-13
Calibrate/Pressure 2-37
Calibrate/Probe 2-79
Calibrate/Sensor 2-5

Calibrate/Tare 2-65

Calibrate/Tare (SDT) 2-44
Calibrate/Temperature 2-61, 2-76
Calibrate/Temperature Table 2-7, 2-21

Calibrate/TGA Weight 2-56

Calibrate/Weight 2-66

calibration
DEA 2-1 to 2-7
DMA 2-8 to 2-22
DSC 2-23 to 2-42
DTA 2-23 to 2-42
SDT 2-43 to 2-64
types 2-43
TGA 2-65 to 2-78
TMA 2-79 to 2-91

Cell Calibration Page (DSC Dual
Sample) 2-41

Cell Calibration Page (DSC) 2-38

cell constant 2-24, 2-38, 2-63, 2-82, 2-87
analysis for SDT 2-60

cell constant (DSC)
experiments 2-28

cell constant (SDT) 2-51

cell constant (TMA)
experiments 2-83

checkmark 4-3
Chip ID 2-6

clamp
check 2-13

clamp calibration 2-9
clamp compliance 2-11
clamp mass 2-9
clamp zero 2-10

Clamp Up/Closed/Float (DMA) 3-22

clamps (DMA)
choosing 3-5
nontensioning 3-5

Clear Error Entries 6-10

color
plot background 6-5
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columns
adjusting in Table View 6-13

compliance samples 2-17

Compression Clamps
clamp zero 2-11

Confirm on Delete Sequence Run(s) 1-7
Confirm on Reject Run 1-7
Confirm on Stop Run 1-7

confirmation messages
selecting 1-7

Confirmations Page 1-7
Control/Air Cool 5-10
Control/Autosampler 5-11
Control/Data 5-9
Control/Event 5-10
Control/Gas 5-9
Control/GCA Fill 5-10
Control/Hold 5-9
Control/LNCA Fill 5-10
Control/Measure 5-11
Control/Motor 5-10
Control/Ram Up 5-11
Control/Reject 5-8
Control/Resume 5-9
Control /Start 4-2, 5-7
Control/Stop 5-8

controlling
air cool 5-10
external device 5-10

Copy 3-2
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copying
procedure file 4-10

creating
new sequence 4-6

crosstalk calibration 2-39, 2-41

crosstalk value
calculating 2-42

curie temperature calibration 2-77
Current Run/Action 5-8

custom tests
creating 3-13

Cut 3-2

D

data
autoanalyzing 3-7, 3-13
continuous display 6-1
DSC calibration 2-27
analyzing 2-32
analyzing using markers 2-34
obtaining for TMA cell constant calibra-
tion 2-83
obtaining for TMA temperature calibra-
tion 2-84
plotting 6-1
start 6-5
rejecting 5-8
SDT calibration 2-45
DTA baseline 2-46
setting transition direction 3-4
storing 5-9
TMA calibration 2-82
analyzing 2-86
transferring to instrument 5-16

Data Compression Thresholds 3-18

data file
choosing extensions for 1-9

Data Page 1-8
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Data Sampling Interval 3-18

DEA

calibrating 2-1 to 2-7
electronics 2-2 to 2-3
general guidelines 2-1
temperature 2-7 to 2-8

Estimated Time to Scan 3-23

measurement
starting 5-11

ram
opening 5-11

sensors 2-4

setting up frequency tables 3-23

Temperature Table 2-7

DEA internal calibration fixture 2-2
default settings 1-7

Delay Time (DSC Autosampler) 3-20
Delete 3-2

delete
runs 4-5

deleting
procedure file 4-10
segments 3-15

device
turning on/off 5-10

Dielectric Analyzer. See DEA

Disable
Autosampler 1-14

Disable autosampler 1-14

Discrete entries
Frequency/Amplitdue Table 3-25

DMA

calibrating 2-8 to 2-22
dynamic 2-17
dynamic temperature 2-22
electronics 2-14
force 2-15

DMA (cont’d)

calibrating

general guidelines 2-8

instrument 2-14

position 2-13

temperature 2-21
choosing clamp type 3-5
compliance calibration 2-18
multiamplitude studies 3-24
multifrequency studies 3-24
setting up amplitude tables 3-23
setting up frequency tables 3-23

DSC
calibrating 2-23 to 2-42

baseline 2-24
gathering baseline data 2-27
gathering cell constant data 2-28
gathering data 2-27
general instructions 2-26
pressure cells 2-37 to 2-38
temperature 2-30

DSC 2920 Dual Sample Cells
calibrating 2-41

DSC 2920 Pressure Cells
calibrating 2-37

DTA
calibrating 2-23 to 2-42
general guidelines 2-24

DTA Baseline calibration (SDT) 2-46
DTA baseline calibration (SDT) 2-53

Dual Sample DSC
Summary Pages 3-8

dynamic calibration 2-17
time to complete 2-20

Dynamic Mechanical Analyzer. See DMA
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E

E-curve 2-58
editing
DSC calibration standards 2-35
SDT calibration standards 2-62
electronics calibration (DEA) 2-2
electronics calibration (DMA) 2-14

entry fields
editing 3-2

Equilibration Criteria (DMA) 3-19
Error 15 1-6

error handling 1-14

Error Help 6-10

error indicator 6-9

Error Log

viewing 1-20, 6-9
errors

help 6-10

viewing log 6-9
viewing messages 6-9

Estimated run time 2-3
Estimated Time to Scan 3-23
Event (RCS) Control Unchanged 3-20
Event (RCS) Off 1-13
Exotherm Down 3-4
Exotherm Up 3-4
experiment
holding 5-9
resuming 5-9

Experimental Pane
viewing 1-20
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Experimental View Pane 1-4
Experimental/Mode 3-3

Experimental/Modify Running
Method 5-13

Experimental /Sequence Run/Append 4-
4

Experimental/Sequence Run/Delete 4-5
Experimental/Sequence Run/Insert 4-4

experiments. See also runs

basic steps 3-1 to 3-3

changing while running 5-13, 5-15 to
5-18, 6-8

conducting for DSC/DTA calibration 2-
27 to 2-31

conducting for SDT calibration 2-45

conducting for TMA calibration 2-82

controlling 5-1

multiamplitude 3-24

multifrequency
linear entries 3-25

programming 3-6

rejecting 5-8

saving frequency/amplitude tables 3-25

scheduling in Table View 6-12

setup 3-1 to 3-2
using the Procedure Page 3-11

single frequency 3-24

starting 5-7

stopping 5-8

viewing while running 6-8

exporting
methods 3-14

Extended Text 3-26

external device
turning on/off 5-10

F

fields
editing 3-2
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file Furnace Open/Closed (SDT) 3-20
data transfer 5-16

exporting a sequence 4-7 Furnace Open/Closed (TMA) 3-21
macro

selecting 3-7, 3-13 G
method

1mportmg 3-14 Gas Cooling Accessory (GCA)
opening a sequence  4-6 filling automatically 5-10
procedure

location of 1-8 gas purge
procedure file switching 5-9

viewing 4-8
sequence GCA Autofill (DMA) 3-22

location of 1-9
Go To Next Segment 6-8

Film /Fiber Tension Clamps

clamp zero 2-10 graph. See also plot
setting transition direction 3-4

font 6-5 '
Table View 6-12 grid type 6-4
Font/Axis 2-36 guided setup
using the Wizard 3-28
fonts

changing on analysis plots 2-36 H

force calibration 2-15
force calibration (TMA) 2-80 H. Le Chatelier 1-1

force/weight calibration 2-16 Halt
autosampler motion 5-12
frequency tables
saving 3-25 Halt on error 1-14

setting up 3-23

single frequency 3-24 Help 6-10

Frequency/Amplitude Page 3-12 Help/About Thermal Advantage 5-5

Frequency/Amplitude Table Help/Glossary  5-5
setting up 3-23 to 3-31 Help/Help Topics 5-5

From Files 2-33 Help/Manual 5-5

From Runs 2-32

Furnace Open and Unload/Closed I
(TGA) 3-20

Furnace Open/Closed (DMA) 3-21 Import/Export 3-14
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importing
methods 3-14
insert
runs 4-4
instrument
data transfer
modes 3-3

selecting 3-3 to 3-6
resetting 5-18
signals

selecting 3-3
viewing error log 6-9
viewing signals 6-7

5-16

instrument calibration 2-14

instrument software
loading 1-5
Instrument/Dynamic 2-17
instruments
bringing online 1-5, 5-4
calibrating 2-1 to 2-42
controlling operation 5-1

loading software for 1-5
observing all 1-15 to 1-19

Instruments/Overview All Instruments
15, 5-4

Instruments/Reconfigure 1-5, 5-4

Iso-Track Reset Time 3-18

L

Le Chatelier, H. 1-1
Leave cell loaded 1-13
Leave furnace closed 1-14

License Agreement iii
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1-

Licensing Agreement ii

line type
plots 6-3

Linear entries
Frequency/Amplitdue Table 3-25

Liquid Nitrogen Cooling Accessory
(LNCA) 3-20
filling automatically 5-10

LNCA Autofill 3-20

Load Temperature Range (DSC
Autosamplers) 3-20

Log entries
Frequency/Amplitdue Table 3-24

loss 2-17

M

macro
selecting 3-7

macro file
choosing location of 1-8

markers
moving 2-34, 2-55

measurement (DEA)
starting 5-11

Mechanical Cooling Accessory (MCA) 3-5

menu
Calibrate 2-1

Calibrate (DEA) 2-1 to 2-7
Calibrate (DMA) 2-8
Calibrate (SDT) 2-43
Calibrate (TGA) 2-65
Control 5-6

Controller 1-3

Error Log 6-10
Experimental 4-4

-7



menu (cont’d)
File 5-4
for controller window 5-4
Help 5-5
Instruments 5-4
Instruments/Reconfigure 1-5
Sequence File 4-4
Sequence Run 4-4
Signal Display 6-7
Table View 6-12
Tools 5-16
Tools/RT Plot 6-2
View 1-19, 5-1, 5-5
View /Tool Bar 1-19
Window 5-5

messages
confirmation 1-7

method
adding segments 3-15
changing while inactive 6-8
changing while running 6-8

modifying while in progress 5-13, 5-15

to 5-18
start conditions 3-19
viewing while running 6-8

Method Page 3-12

methods

creating new 3-15
deleting segments 3-15
exporting 3-14

using existing 3-17

mode
selecting 3-3

modify
runs in progress 5-13, 5-15 to 5-18

Modify Running Method 6-8

motion
halting for autosampler 5-12
resuming for autosampler 5-12

motor (DMA)
control 5-10
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moving
runs up 4-5

Multi-Run Mode 1-10

N

new
sequence 4-6

Notes, Cautions, and Warnings xiv

Notes Page 3-6
using 3-26 to 3-31

Number of Points 3-25

O

online
configuring instruments 1-5

onset slope 2-24, 2-38
Open furnace and unload 1-14

opening
sequence file 4-6

options
setting up 1-7
viewing 1-15

Overview All Instruments
choosing settings 1-17

P

panes
Experimental View 1-4
RealTime Plot 1-4, 6-1
resizing 1-20
Running Segment 1-4
Sequence 1-4



panes (cont’d)
Signal Display 1-4, 6-7
Table View 6-11

parameters
advanced 3-18 to 3-19
instrument 3-18 to 3-19

Parameters/Sensor 2-6
Paste 3-2

Penetration Clamps
clamp zero 2-11

platform arm positioning (TGA) 2-71, 2-
75

plot. See also RealTime Plot
background colors 6-5
grid type 6-4
line types 6-3

area 6-3
line 6-3
X-Y line 6-3

X-Y points  6-3
selecting signals 6-2
settings 6-5
starting 6-5
viewing 6-1

Points Per Decade 3-24
position calibration 2-13 to 2-14
3-19

Post Test Conditions

preferences
setting up 1-7

pressure calibration 2-37 to 2-38
Previous Scale 2-36

print
plot 6-6
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printing
DSC/DTA calibration results
procedure file 4-10
procedure summary 4-9
RealTime Plot 5-4

setup 5-4

2-36

probe calibration (TMA) 2-79 to 2-80
standard weight 2-80
zero reference point 2-80

Probe Open/Closed (TMA) 3-21

procedure
saving frequency/amplitude table 3-25
saving to file 3-16

procedure file
choosing location of 1-8
printing 4-9, 4-10
utility 4-9
viewing 4-8

Procedure Page 1-8, 3-6
using 3-9 to 3-25

procedures

adapting 3-30
copying 3-30
spreadsheet format 3-30

Prompt to Save Run Sequence 1-7

purge

switching gases 5-9

purge gas 3-26

R

ram (DEA)
control
raising 5-11
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RealTime Plot

printing 5-4
viewing
full screen 1-19
middle pane 1-19
thumbnail 1-20

RealTime Plot Pane 1-4, 6-1, 6-5
viewing 1-20

reconfigure
instruments 1-5

Recover on error 1-14
reference material 2-44
Refresh Table 3-24
Refrigerated Cooling System (RCS) 3-5
rejecting
experiments 5-8

runs 5-8

renaming
procedure file 4-10

reordering
runs 4-2
report

clamp calibration 2-12

rescaling
analysis plot 2-36

reset
instrument 5-18

resetting

autosampler 5-11

results
printing for DSC/DTA calibration 2-36

resume
autosampler motion 5-12

resuming
experiment 5-9
run 5-9

Return to Temperature (DSC) 3-20
Return to Temperature Range 3-21
RMS (root mean square) deviation 2-24

RTD value 2-5

run
arrow 4-2
run 4-2

arrows 6-12

changing while in progress 6-8
changing while inactive 6-8
resuming 5-9

scheduled 4-2

scheduling 4-2, 5-7
scheduling in Table View 6-12
status icons 4-2, 4-3

run sequence 4-1
adding runs 4-4
description 4-1
moving runs down 4-5
saving to file 4-7
viewing in table form 6-11

Run Sequence After Current Run 5-8
Run Sequence Immediately 5-8

run status icon 4-2, 4-3

Running Segment Pane 1-4, 5-13, 6-8

runs. See also experiments
adding to sequence 4-4
changing while running 5-13, 5-15 to
5-18
handling 4-4 to 4-8
rejecting 5-8
reordering 4-2
starting 5-7

S

sample arm length adjustment
(AutoTGA) 2-74

-10 ——— | hermal Advantage™ USER REFERENCE GUIDE



sample cups
SDT 2-45

Sample Platform Adjust procedure
(AutoTGA) 2-73

Sample Platform Adjust procedure
(TGA) 2-70
manual adjustment 2-72

sample size
SDT 2-45

Save Calibration 2-3

saving
frequency/amplitude table 3-25

scheduled run
starting 5-7

SDT

calibrating 2-43 to 2-64
DSC heat flow 2-58
DTA baseline 2-53
gathering DSC heat flow data 2-49
gathering temperature data 2-48
gathering TGA weight data 2-47
general instructions 2-44
TGA Weight 2-56

sample cups 2-45
placement 2-45

sample size 2-45

taring 2-44

temperature range 2-45

Seconds to Update 1-17

segments
adding to method 3-15
modifying while in progress 5-14
reordering 3-15
selecting multiple 3-15
viewing while running 6-8

Select All 3-2
sensor calibration 2-4 to 2-6

sensor chip ID 2-6
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sensors
DEA 2-4

sequence
creating new 4-6
stop options (DSC Autosampler) 1-13
stop options (TGA Autosampler) 1-14

sequence file
choosing extension for 1-9
description 4-2
opening 4-6

Sequence File/Export 4-7
Sequence File/New 4-6
Sequence File/Save 4-7
Sequence Page 1-9

Sequence Pane 1-4
removing from view 4-3
using 4-1 to 4-10

settings
autosampler 1-12
plot 6-5

Settings/Restart on Method Start 6-5
Settings/Stop at Method End  6-6
Signal Display Pane 1-4, 6-7
signals

selecting 3-3

selecting to plot 6-2

viewing 6-7

Simultaneous Differential Technique. See
SDT

Single Run Mode 1-10
Single Run mode 4-3
software

license iii
loading for instruments 1-5



spreadsheet

viewing run sequence 6-11

sputter coat mask 2-5

standards

editing for SDT calibration 2-62

start
DEA measurement 5-11
real-time plotting 6-5

Start Run 3-28

starting
runs (experiments) 5-7

status
runs 4-3
status bar

hide/show 5-5
show/hide 1-19

status line display
customizing 1-10

Status Page 1-10
steel sample 2-18
stiffness  2-17

stop
real-time plotting 6-6

stop options
autosampler 5-8

stopping

runs (experiments) 5-8

store
data 5-9

Summary Page 3-6
using 3-7, 3-7 to 3-8

T

Table of Contents iv

Table Pane
viewing 1-20

Table View 3-30
tool bar 4-4
used to copy procedures 3-30

Table View Pane 3-30, 6-11
adjusting column widths 6-13
buttons 6-12
font 6-12
tool bar 6-12

tare
SDT 2-44
TGA 2-65

tare stabilization 2-67
temperature calibration 2-88

temperature calibration (DSC/DTA) 2-
30, 2-38

Temperature calibration (SDT) 2-61
temperature calibration (SDT) 2-64
temperature calibration (TGA) 2-76
Temperature Calibration Table 2-64
Temperature Table Page (DSC) 2-38, 2-40

templates
list of 3-10

test
viewing while running 6-8

tests

post test conditions 3-19
selecting 3-7
templates 3-10
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TGA

calibrating 2-65 to 2-78
sample platform 2-70
temperature 2-76
weight 2-66

Thermal Advantage
controlling functions 5-4
introduction 1-2
setting up options 1-7
test templates list 3-10

thermal analysis
applications 1-1
definition 1-1

thermal resistance 2-24, 2-38

TMA
auto measure offset 2-91
calibrating 2-79 to 2-91
analysis 2-82
force 2-80
general information 2-79
probe 2-79 to 2-80

tool bar

buttons 5-1 to 5-4

customizing for Overview All Instru-
ments window 1-18

hide/show 5-1

main 1-3

Table View 4-4

Table View Pane 6-12

using 5-1 to 5-3

Tools/Data Transfer 5-16
Tools/Procedure Utility 4-8, 4-9
Tools/Reset Instrument 5-18
Tools/RT Plot 6-2

Tools/RT Plot/Start Plot 6-5

Tools/RT Plot/Stop Plot 6-6
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Tools/User Preferences 1-7 to 1-14

transition direction
setting 3-4

troubleshooting
viewing error log 6-9

U

Undo 3-2

Unload at load temperature 1-13

V

version
viewing 1-5

view
options 1-15
controlling 1-19
run sequence in table form 6-11
View /Autosampler Log 6-10
View/Error Log 1-20, 6-9

View /Experiment View 1-20, 6-1

View /RealTime Plot Full Screen View 1-

19, 6-1

View /RealTime Plot View 1-20, 6-1

View /Table View 1-20, 3-30, 6-1, 6-11

View /Tool Bar 1-19
View /Universal Analysis 1-20

viewing
procedure file 4-8



A\ window (cont’d)
Platform Adjust Step 1 2-70
Platform Adjust Step 2 2-71

weight calibration 2-66 Platform Adjust Step 2 (AutoTGA) 2-74
Platform Adjust Step 3 (AutoTGA) 2-74
weight stabilization  2-68 Platform Adjust Step 4 (AutoTGA) 2-75
. Post Test 3-19
window Probe Calibration 2-79

Advanced Parameters 3-18

o . Py Procedure Summary 3-8
Calibration Analysis Specification

using 4-8

(DSC). 2-33 ) L Procedure Utility 4-9
Calibration Analysis Specification Save Sequence File 4-7
(TMA)  2-87 o Scaling Axis 6-2
Calibration Analysis Specification Stan- SDT Calibration 2-54
dgrd ‘ 2-61 ' o Sensor Calibration 2-5, 2-6
Calibration Analysis Specification Stan- Settings for Overview Instruments 1-17
dard (TMA) 2-90 Start At 5-7

Cell/Temperature Table 2-90

switching between 1-21
Cell/Temperature Table (SDT) 2-61, 2-

Tare Stabilization 2-67

63 . Temperature Table 2-76
Data File Transfer 5-16 Temperature Table (DMA) 2-21
DSC calibration analysis 2-26, 2-32 Weight Calibration - Step 1 2-66
DSC Heat Flow Calibration 2-58 Weight Calibration - Step 2 2-67

Error Log 6-9

] - Weight Stabilization 2-68
Force Calibration - Step 1 2-80

Force Calibration - Step 2 2-80 Window/Arrange Icons 5-5
Force Calibration - Step 3 2-81
Frequency/Amplitude table 3-23 Window /Cascade 5-5
main controller 1-3
Method Editor 3-14 Window /Tile Horizontally 5-5
Mode Parameters 2-26, 3-3 . .
MOdlfy Runnlng MethOd 5_13 WlndOW/Tﬂe Vertlcally 5-5
Open Cglibration File 2-54 Wizard
Open File 2-33 using  3-28
Open Sequence File 4-6
opening 1-3

parts of 1-3

Overview All Instruments 1-16
buttons 1-16

panes 1-3
Platform Adjust - Step 1 (Auto TGA) 2-
73
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