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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 nota
license to operate under or a recommendation to infringe 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 purchaser other
than as specified above.
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TA Instruments License Agreement

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

This is a legal agreement between you (either an individual or an entity) and TA
Instruments. By breaking theseal on your disk/CD-ROM packageand/orloading
this software, you agree to abide by the terms and conditions of this agreement.
Failure to comply with the terms of thislicense terminates the agreement and your
rights to use this software.

TA Instruments Software License

1

GRANT OF LICENSE. ThisTA Instruments License Agreement (“License”) per-
mits 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 Agree-
ment, 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 disassemble 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 is”
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 warran-
ties of merchantability, fitness for a particular purpose or non-infringement of third
parties rights are expressly excluded. Further, TA Instruments makes no represen-
tations 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.

(continued on next page)
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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 dam-
ages, 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 Agreementrepresents the entire agreement concerning SOFTWARE
between youand TA Instruments. It supersedes any prior proposal, representa-
tion, or understanding between the parties.
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TA Instruments Offices

For technical assistance or
service in the United States:
When contacting TA Instruments, please have your controller key number or

computer serial number ready. This helps us to give you the information that
youneed more quickly.

T—l Tresirunicnts

PN 924000.901
SN 4000-4L0638

A COMPUTER A
SYSTEM KEY

1‘1 Instruments

Thermaol Solutions

oM CTe94E7
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
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TA Instruments GmbH
Max-Planck-Strasse 11
D-63755 Alzenau
Germany

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

TA Instruments Benelux
Ottergemsesteenweg 461
B-9000 Gent

Belgium

Telephone: 32-9-220-79-89
Fax: 32-9-220-83-21

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: 34-91-661-8448
Fax: 34-91-661-0855

TA Instruments Australia
Unit3

38-46 South Street
Rydalmere NSW 2116
Autstralia

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

vi

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
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Using This Guide

This guide provides detailed information on installing the TA Instruments
Thermal Advantage software and basic operational instructions.

The following information is presented:

systemrequirements

aboutThermal Advantage

loading instrument software

using programs on Windows® NT

basic information on using Thermal Advantage Instrument Control
general information on how to use Thermal Advantage Universal Analysis.

Windows®is a trademark of the Microsoft Corporation.
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Notes, Cautions, and Warnings

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

A NOTE highlights important information about equip-
ment or procedures.

damage equipment or cause loss of data if not
followed correctly.

@ A CAUTION emphasizes a procedure that may

Q A WARNING indicates a procedure that may be
hazardous to the operator or to the environment if
not followed correctly.
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Chapter 1

Installing Thermal Advantage

Welcome

Thank you for purchasing TA Instruments Thermal Advantage. Thermal
Advantage makes it easy for you to set up and control the various thermal
analysis instruments that are available from TA Instruments through the use
of familiar tool bars, menus, and windows.

A unique and comprehensive data analysis program enables analysis of data
fromany TA thermal instrument.

If you need help or information while using your Thermal Advantage software,
context-sensitive help is available, as well as a comprehensive online manual.
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System Requirements

Installation and use of TA Instruments Thermal Advantage depends on the
appropriate hardware, configurations, and software. If you need to obtain any
of theitems listed below, contact your TA Instruments representative.

Hardware and Other Software

You will need to have the following:

* A personal computer that runs Windows® NT Version 4.0 or higher.
(Service Pak 4 or higher for Windows NT® V4.0 is required.)

* 90to 100 MB of fixed disk space above that required by NT. An
additional 640 MB of fixed space is needed to install the optional
instructional videos.

¢ Atwo-button mouse or other pointing device.

e A National Instruments GPIB board (PCI, PCMCIA, or AT-GPIB, or ISA
card) and driver software, if you will be running the instrument controller

component of Thermal Advantage.

e Thermal Advantage system and/or remote key.

Windows®is a trademark of the Microsoft Corporation.
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Starting Windows NT®

Logging on is the process used to identify yourself to the computer by entering
your name and password. This will identify you as an authorized user and
helps maintain security.

Tolog on to Windows NT, press CTRL + ALT + DELETE when you see the
Begin Logon dialogbox.

When you receive your controller from TA Instruments, the user name on the
Logon Information window will be “Administrator” with no password. You
can establish or change the user accounts by accessing Programs\ Admin
Tools\User Managermenu from the Start menu.
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Loading the
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 arereceived. 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 these directions:

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

CAUTION: This procedure will return the instru-

® ments to their default settings (for Experimental
and Instrument Parameters). The method(s)
stored in the instrument will be lost, along with the
following calibration parameters:

e 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 2970

¢ Sensor Calibration* for DEA 2970

* You can preserve these calibrations by writing
them down before downloading the new instru-
ment 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 instrument Reset button or turn the instrument on. (See the instrument
operator’s manual for their location.)
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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.

Start the Instrument Control program. (If the Instrument Control window

isalready open, selectInstruments/Reconfigure.) The system will

automati-
cally
display a
window
such as the
one shown
here (itmay
differ
depending
upon the

instrument).

i) - Module Loader [ 4) II=1 3
Board Tupe I Wersion I Required I Bank. I Memory Type I
186 1] 1} 1] EEPROM Type-2
MO BOARD 1] 1} 1 EEFPROM Type-2
DSC2910 1] 1} 2 EEPROM Type-2

Download Directony: |C:\Program Files\T4 Inztumentsi Thermal Advantage |

Stop Help |

NOTE: The default directory is Program Files\TA
Instruments\Thermal Advantage\ldr. If you are installing
Modulated TGA software, access the MTGA subdirectory
located in the Idr directory.

5. SelectStart.
Download-
ing of the
instrument
software
will begin
as a
window is
displayed
tracking the
progress

Instrument Loader Progress - Module Loader [ 4)

Current State: IBUoting downloaded 2nd stage loader

Progress:

(shownhere).

Module Loader [ 4)

Inztrument haz gone offline:

When the downloading has been completed,
the instrument will go offline and a message
will appear as seen in the figure here.

Thermal Advantage GETTING STARTED GUIDE 1-5



1-6

SelectOK to clear the message.

Repeat steps 1 through 6 for each instrument and then reconfigure the
instruments online with the controller. (See Chapter 3 or the online
documentation to reconfigure the instruments 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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Chapter 2

Thermal Advantage
and Windows NT®

Basic Windows NT
Program Operation

The TA Instruments Thermal Advantage software operates on a Windows NT
operating system. For this reason we will briefly discuss some of the more
common operations that you will be using during program operation. For
more details refer to the literature and online information accompanying the

operating system.

Windows®is a trademark of the Microsoft Corporation.
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Opening the Thermal
Advantage Programs

The Thermal Advantage programs are opened and closed the same way any
other NT program is handled.

To open a program, use the Start/Programs/T A Thermal Advantage menu or
establish a program shortcut as instructed in the Windows NT® literature.

L&), Caere &pplications L4 ﬁ Accessony Loader
Diskeeper 4 Advantage User's Manual
WirZip lomega Tools for Windows NT 4 B&D Kinetics
Microzoft Reference L4 Heat Capacity
Mew Office Document Microzoft Wisual C++ 5.0 4 | zathermal Kinetics
L=, Mortan Antivis » Purity
E O il Bomuet Olyrpusz Digital Vision 4 ﬁ' TA Adwantage Control
Pictra Album L4 TGA Kinetics
Begree QuickTime L4 E Thermal Advantage Key Feature Viewer
Documents Fheology Advantage 4 Thermal 5 tability
Sl . .=, RoboHELP Office » e TTS Data Analysis
B Startup 4 @ Universal Analyzis
Find 4 T he : Univerzal Analysis banual
Help Ulead Photolmpact 3.01 Special Edition ¥
WinZip v
Bun. ferPra 32 >
& Microsoft Access
S .. 2% Microsoft Excel

%Quick | 2 Microsoft Outiogk
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Closing a Thermal
Advantage Program

To close a Thermal Advantage program, click on the close (X) button in the
upper-right corner of the main window or selectClose from the drop-down
menu (displayed when you click on the program icon button in the upper-left

corner of the main window). See the figure below.

Drop-down Menu

Close Button

Thermal Advantage - [TGA-DTA - 2960 5DT [F 7]]

[ eS|

Hestore Wiew ‘Window Help
Mowe Calibrate  Toolz  Wiew
Size - ; -
L b o #
Mioiize ) BREE EEEDD AE 8
M aximi
= °'C 0.000 Stand By
Cloze  Alt+F4 Fun Time:
LT =" aumnmary | Procedurel Motes I Seguent Time:
Sequence — Sample Infarmation Set Point Temp:
Heat P :
= ¢ Funl Sample Mame IEaIcium Oxalate ater Fower
Comments IUnder nitrogen
Data File Ic:\ta\data\sdt\data.dbc Il
V' Autoanalyze |<N0ne> D”'l
Analysis Macro I j
— Procedure
Mode TGA-DTA
Test IEustom j E‘l Dql
izl
&
Run 1 Append Run | Appli | [Irde | Help | H
BoE o ) S Ty A
' ‘ ':Fempex:a.t\.me .

For Help, press F1

B 2910 DsC (HE 2920 DsC (B 2950 TeA | & 2940 Ta (B
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Switching Between
Thermal Advantage Programs

To switch between Instrument Control and Universal Analysis, click on the
taskbar button representing the program that you want to use.

If you are running one of the DOS data analysis programs, use Ctrl-Esc to
return to the desktop or Crtl-Tab to switch programs.

NOTE: To get more detailed information regarding
these procedures, see the Windows NT® literature.

Locating Advantage Files

When you start to use the Thermal Advantage programs, you will need to use
specific directories or folders to store and retrieve your procedure, data,
sequence and method files. To locate these files, follow the instructions found
in the Windows NT literature. You can locate files using the My Computer
icon on the desktop. The TA Instruments data files are stored in the
TA\DATA\[Instrument] directory, unless you have changed this setting using
theTools/User Preferences properties.
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Using Pop-up Menus

Throughout the Thermal Advantage program there are several pop-up menus
that can be used to edit fields and perform various functions. To display pop-
up menus:

1. Position the pointer on the field or in an empty area of the window.

2. Click theright mouse button.

NOTE: The contents of a pop-up menu can change
depending on the window, location of the pointer in the
window, or the current state of the window.

Arrows to the right of a menu choice (as shown here)

indicate that there are additional menu choices available. ;Elt:lngs :
A series of dots after the menu name indicates that selecting B
this menu item opens a window. =
Stop Plot
larh Blat
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Chapter 3

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 Chapter 2
of this guide for a few general tips to get you started.

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 manual that accompanies the Thermal Advantage soft-
ware (accessed by selecting Help/Manual).
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Instrument Control Basics

Instrument Control allows you to control and set up the instruments that
you have connected online to the controller.

Before starting Instrument Control, check that the instruments are con-
nected to the controller and their POWER and HEATER switches are
turned on. For further details regarding the connection and operation of
the instrument refer to the appropriate instrument operator’s manual.

To start Instrument Control, selectStart/Programs/TA Thermal Advan-
tage/TA Advantage Control or double click on the program shortcut (if
available). The following steps occur:

e The program first checks to see that you have properly installed the
Thermal Advantage key (see Chapter 1 for details).

e The Controller window appears and automatically configures any
instruments that are online with the controller. When instrument
windows are displayed, the Controller window appears as a
background window with a menu across the top. See page 3-5 for an
illustration.

e The Instrument Control window(s) for any instruments online with the
controller are displayed within the main Controller window. Each
instrument window title bar identifies that instrument type as well as
the GPIB address. If no Instrument Control windows appear, follow
the directions on page 3-3 to reconfigure your instruments.

This chapter gives you basic information on each of these windows.
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Main Controller Window

TheController menu, displayed at

the top of the Controller window,
is used for overall control of the File Instuments “iew ‘window Help
instruments online. You can
configure instruments online, see
an overview of the instrument status, switch between the instrument
windows, and close the program.

If your instrument windows are not automatically opened with the Con-
troller window, follow the instructions below to bring them online.

Bringing Instruments Online

Select Instruments/Reconfigure from the Controller menu. All of the
instruments that are powered up and connected to the controller will be
reconfigured and brought online. (Each instrument online must have a
unique GPIB address between 1 and 9.) The Reconfigure function is also
used to bring an instrument online in the Loader Mode to install new
instrument software.

NOTE: Instruments that do not have the proper level of
instrument software may not come online. You need to
install new software for those instruments. Refer to
Chapter 1 for software installation instructions.

NOTE: DSC Autosampler Configuration Only: If you are
configuring a DSC Autosampler, a GPIB buffer cable is
required. Contact your service representative to obtain
this buffer cable (only one cable is required per appli-
cable controller).
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Observing Instrument Information

You can configure from one to eight instruments online with the controller
at one time. To view the status of all instruments that are online, select
Instruments/Overview All Instrumentsfrom theController menu to
display the Overview All Instruments window. This window provides
several viewing options. See the online documentation for further details.

= Overview All Instruments M= E3
/B = = 3 2 5 8
| HE [EFE
o 2591 0Auto 2920000 2980 TGAHR  AutoTGA 2540 TMA 2980 DA
283°C 00 283°C 00. 283°C 0. 2950HR 2. 283°C 00. 283°C 00.
i)
b 7
o |pBE [
» 2970 DEA 2960 50T
28.3°C 00, 283C 00,
For Help, press F1 EEE i
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Instrument Window

Once you have configured your instruments online with the controller, you
should see a display that is similar to the one shown here. This figure
shows the parts of the window (DSC is the example shown), which will be

explained briefly in this section.

Controller
Menu

Tool Bar
(DSC Shown)

Instrument
Menu

Thermal Advantage - [DSC - 910Auto (F 1)]

HE Filed Instruments  Wiew ‘Window \Help

Control ~ Experimental  Calibrate Too\s\ “Wiew /
»u 20 EEOOERSG BEE XD A |
Runi Calb 283C 0000 StandBy Sl_gnal
Ex Fun Time: 0.00 Displa
(R=2 E Summary IF'mcadulEl Notes | Seqment Time: 0.00 / PanF; y
Sequence — Gample Infoimation et Point Temp:
‘ + Runil Heater Power: 0.00
Sample Mame ICa\c\um Oxalste
Sample Size 0.0000 mg  PanMNo. |2 _,::' Ref. |1 _I;
Comments ILlndel nitrogen unning
[Enter comments to store with data [up to B4 characters)
Data File [EoTaDaarDS T Dt g jis) ] L Segment
2 |7 Ramp 5.00 *C/mintg Pane
™ Autoanalyz |<NOI’V9> ﬂ
Analysis Wacr I LI . | | LI
- Procedure \ Caloium Oxalme
Mode \SC £2.00
E
Test I\ustom =1 @ﬂ Bk
2
I \ gl oL
t 3 Run 1 \xppend G I o I B G 'Tifnpe' ) e

For Help, pless F1

HR 2310 IZ Autol IZ 2950| H 2320 g 2340 (@ 2970

960 2 2980 2

Sequence

Instrument
Pane

Task Bar

Experimental
View Pane

RealTime
PlotPane

Instrument windows are basically divided into 3 sections:

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

running method information. The lower right pane shows a
thumbnail view of the realtime plot information when either

Experimental or Table View is displayed.
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Switching Between
Instrument Windows

There may be one or more Instrument windows displayed within the
Controller window at one time. The window title bar identifies the instru-
ment type. To switch between windows you can just click on the desired
window, if visible, or use the Windows menu. In addition, an instrument
task bar is displayed at the bottom of controller window to facilitate quick
switching between the instrument windows. Positioning the mouse
pointer over one of the instrument icon displayed in the task bar will show
the complete instrumentidentification (mode, instrument model, and GPIB
address). Clicking on the current instrument window (e.g., indented icon)
will minimize that instrument window.
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Functions of the Panes

Each window pane allows you to perform certain functions while keeping
other operations in view. The basic function of each pane is described as

follows:

Sequence Pane

0= &
The Sequence Pane (available in multi-run mode only) Sequence
displays the list of runs that are contained in the current = ¢ Aunl
sequence. Up to ten runs may be preprogrammed (up to 65 : 23:3
for autosampler instruments). The run with the arrow next
to it is the scheduled run, the run that will execute when
Start is selected. Buttons are available in this pane to add
and delete runs in the sequence.
Experimental View Pane
The Experimental View Pane contains the complete sample
and procedure information for each run contained in the
sequence. -
Theinfor- = B
Summary & | Summary B | Procedure | Notes | mation that Tt 4
— Sample & Information .
is currently
Sample Neme | BEIETAMEEEE @ displayed is applicable to
Sarplesize  [00000  mg Pantiaf2 ZjRet [T 3] the selected (i.e., high-
Comments [Under ritiagen lighted) run number on
Data File [oatdatatdsodata db s the Sequence Pane. Use

¥ Autoanalyze IC:\F‘roglam Filash T Instiumentsh T hermal Solutionshi/i B”‘l

this view as the primary
view to set up experi-

Analysis b acro IAutqueue1 j ments (Experimental
— Procedurs VieW—Summary Page
Iod Standard
o ki 5 shown here). See “Pro-
Test I Izothermal j @ﬂ . .
grammmg the Experl—
[ ppend Fur | ment” on page 3-14 for
Run 1 Append Run Apply | [l | Help |

information on setting up

each page of the Experi-
mental View Pane.

Thermal Advantage GETTING STARTED GUIDE



Table View Pane

The Table View provides an alternative to the Experimental View for
setting up and editing sample information for a sequence of runs. Use this
view to change key sample information for each run in a spreadsheet

format, except
for the instru-
mentmode. DE dE.go8 ¢t &
The best Way Sequence | Alt| Bif|Reff | Sample Mame A|Sample Hame B| Size A| Size B| Comment A |Comr
. mp  Runl|2 3 1 Calciurn Oxalate: — Sample B name : 0.000000: 0000000 Under nitrogen: Unde
to use thlS Runz|4 & 1 Calciurn Oxalate:  Sample B name : 0.000000: 0.000000: Under nittogen: Unde
. . Fun 3|6 ¥ 1 Calciurn Oxalate:  Sample B name : 0.000000: 0.000000: Under ritrogen: Unde
view is to Rund |89 Calcium Owalate. Sample B nams | 0.000000° 0.000000° Under nitrogen: Unds
Fun&(1 i1 1 Calciumn Oxalate:  Sample B name: 0.000000: 0.000000: Under nitrogen: Unde
Completely set FunB |1 1 1 Calcium Oxalate:  Sample B name: 0.000000:0.000000: Under nittogen: Unde F
1 1 Calciurn Oxalate:  Sample B name | 0.000000: 0.000000: Under ritrogen: Unde
up onerun = SESGUEAN (! G
using the
Experimental
View. Then

you can use
the same procedure on other samples by simply changing the sample
information. The specifics of the selected procedure cannot be changed in
this view (switch toExperimental View to change the procedure).

Signal Display Pane

. . 7
o TIne: oo — If you want to view the instrument’s

Seqment Time: 0. on min output signals, use the Signal
Set Point Temp: .00 "C Display Pane. See the help system
Heater Power: u.od watts  for an explanation of these signals.
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Running Segment Pane

When a run is in progress,
you can see which method
segment the instrument is
processing in the procedure

by viewing theRunning
Segment Pane. To modify the
running procedure, right click

inside this pane to open a
pop-up menu and click on

Equilibrate at 400,00 *C

" Ramp 20,00 “CAmin ko 1300.00 *C
Mark, end of cecle O

-" Bamp 10.00 *Cémin to 400,00 *C
kark end aof cycle 0

FRepeat zeament 2 for 4 times

Modify Running Methodor Go To Next Segment. For more information
on this function, consult the online documentation.

RealTime Plot Pane

2.00-
1.20-
1 50-
E
=1.40-
o
g 1
L
T1.00-

0.80-,

! Sample B name

0.20

1
1.00

120 140

Temperaturs

1
1.60

1
1.20

200

To watch the data points as they
are collected from the instrument
during a run, look at the RealTime
Plot Pane. You can customize the
way the plot is displayed by
changing the axis signals, colors
and fonts used. Right-click inside
the RealTime Plot Pane to display
the menu available for these
functions.

NOTE: You can resize all of these panes just like you
resize windows, by pulling the sides or corners using the
double-headed arrows. When you close the Advantage
program, the views and pane sizes are automatically
saved for future recall.
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Tool Bar & Instrument Menu

The tool bar provides access to all of the basic controls and windows
necessary to run an experiment. Each instrument contains an instrument-
specific menu and tool bar to control and set up experiments. The table
below summarizes each of the items contained on the tool bar. You can
also access these items and others through the instrument menu.

Button

Function

Start: Use Start to begin an experiment. Start executes
the first step in the scheduled run.

Stop: Use Stop to halt an experiment and save the
data. Selected Post Test functions will activate after
this action.

Reject: Use Reject on the Control menu to halt an
experiment and discard the data.

Hold: Use Hold to suspend an experiment, maintain-
ing 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 continued)
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Button

Function

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
DSC Autosampler

LNCA/GCAFill (DSC, DMA, and DEA only): Use this
button to to have the appropriate cooling accessory
automatically refilled from a low-pressure bulk storage
tank while an experiment is not active.

Calibration Analysis (DSC,SDT, TMA only): Use this
button to access the analysis functions used to analyze
calibration files.

TGA/SDT Tare: Use this button to automatically tare

the instrument.

TGA Weight Calibration: Use this button to begin the
weight calibration procedure.

TMA Probe Calibration: Use this button to begin
calibrating a TMA probe.

DMA Clamp Calibration: Use this button to begin
calibrating a DMA clamp.

(table continued)
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Button Function

DEA Electronic Calibration: Use this button to cali-
brate the DEA electronics.

b

User Preferences: Use this button to open the User
Preferences window.

oo
o e,

Error Log: Use this button to open the Error Log
window.

Wizard: Use this button to start the Wizard.

B

Universal Analysis: Use this button to open or recall
the Universal Analysis program.
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Basic Experimental Steps

The following steps are a guide for conducting a typical thermal analysis
experiment. Once you are comfortable with the basic experimental setup,
consult the Thermal Advantage online help for details on the full utilization
of the program. This guide only presents basic information to get you
started.

1. Select the desired instrument for your experiment (if you are running a
multi-instrument system). To do this, use the Windowmenu found on
the Controllermenu or the click on the desired button on the instru-

ment task bar.

2. Select the instrument mode using the Experimental/Mode menu or

click the E’;‘ﬂ button on the tool bar.

3. Select the desired technique to set up your experiment—click the
. . . B
button to access the Experimental View or click the ﬁ button to
start the Wizard functions.
4. Setup all the sample and procedure information through the Experi-
mental View. See “Programming the Experiment” on the next page for

more detailed information.

5. Prepare the instrument (i.e., load pans or cups, tare the instrument,
etc.)

6. Schedule the run.

7. Startthe experiment by selectingControl/Start or click the Start button
on the tool bar.

8. Monitor the real-time signals, plot, and method progress.
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Programming the Experiment

To set up your experiment, access the Experimental View by selecting

from the tool bar or by selecting View/Experimental from the appro-

priate instrument menu. The Summary Page (Dual Sample DSC shown
here) is displayed.

Surnrnary & | Summary B | Prncedurel Mates |

— Sample A Information

Sample Mame  |(EEl=NNEEEIE @
Sample Size ID-E“:IEID mg Pan ND.|2 _I? Ref. I-I _I?

Comments IUnder nitragen

D ata File Ic:\ta\data\dsc\data.dbi

=
127

W Autoanalyze IE:‘\F‘ngram Filesh T InstrumentshThermal Solutions\hwi B"'l

Analyziz Macro Ir-‘-.utqueue 1 j
— Procedure
tode Standard

L«
N
&

Test IISu:uthermaI

Run 1 Append Fun I Apply | izl | Help |

You need to check and update the Summary, Procedure, and Notes pages
with the correct information prior to starting each experiment. Once this
information is correct, click on either the Apply button to save these
changes or the Append Run button to save these changes and add another
run to the end of the sequence.

For more details on how to use the three Experimental View pages, turn to
the next three sections.
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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,
size (if applicable), pan number (if applicable), and data file; enter com-
ments about the run; turn on the Autoanalyze feature; and choose the test
tobe used.

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 E’;’ﬂ

button on the tool bar. Then you can select the mode you want to use.
Enter the Sample Name.

Enter the Sample Size, if applicable to your instrument.

Autosampler instruments only: Specify the Pan No.(s).

Enter any Comments.

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.

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.

DMA instruments only: Select the clamp to be used from the drop-down
list of available clamps. (If you change clamps you will be prompted
to perform clamp calibration.)

DMA instruments only: Select the sample shape from the list and enter
the sample’s dimensions in the specified units.
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10.

11.

12.

13.

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.

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 [E]|button. 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 theProce-
dure 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 information contained on the Procedure Page and the Notes
Page.

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

After youchoose a
test on the Sum-
mary Page, the
Procedure Page
(shown to the right
with a test selected)
reflects theinforma-
tion contained in
that test and will
vary accordingly.

e Ifyouchoose
one of the
common test
templates on
the Summary
Page, which are
specific to each
instrument, the

Summar_l,lAI Summary B Procedure I MHotes I

— Procedure Information

Test Ilsothelmal

Mates

td aterial iz heated rapidly to an elevated temperature and held. ﬂ

— Method

Start temperature
Switch to Gas 2 ey

Isatherrmal time:

|2un. a0 oC

@ No

|1EID.DEI it
™ End experiment when ImW N l ID.ED

Advanced... |
Post Test... |

Run 1

Aippend Run I Apply

| [Ihdo | Help |

Procedure Page reflects the information that you will need to enter to
set up your run using that test.

Summar}lﬂl Summary B Procedurs | Motes I

— Procedure Information

¢ If you choose a
Custom test on the
Summary Page, you

Test  [Custom can switch to the
iiize ﬂ Procedure Page
= (shown to the left
~ Method with Custom test
Mame ICurrent Inztrument D ata Editor... | selected) and then
1§+ Equiibrate 5t 50.00 °C Advanced.. | use theEditor button
2 §7 Ramp 5.00 "Cmin to 200.00 C Post Tedt | to make changes to
the method listed.
See “Creating
Custom Methods”
on page 3-22 for
more information.
Run 1 ,m Al Wrid Help |
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To use the Procedure Page, follow these directions:

1.

View the current test displayed (you can select a new test on the
Summary Page).

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.

Enter the requested method parameters, if you choose one of the test
templates. However, 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 “Creat-
ing a Custom Method” on page 3-22 for more details.

Click the Advanced button to display the Advanced Parameters
window applicable to the current instrument. If desired, you can
change the parameters that the instrument will use to perform the
experimental run.

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 conditions).

When you have finished setting up this procedure you should verify
the information contained on the Summary and the Notes Pages.

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.

3-18 Thermal Advantage GETTING STARTED GUIDE



Saving or Viewing a Procedure

To save a test template to a procedure file, click on the [ | button on the

Procedure Page. To view a summary of the saved procedure file, open the
Procedure File Utility window usingTools/Procedure File Utilityselected
from the instrument menu.

NOTE: You can use any test template as the basis for a
Custom test by selecting the desired test template from

the list of tests, then click the Apply button and change

the test to Custom on the Summary Page. Then you can

click on the Procedure Page and then the Editor button to
make the changes desired.
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Using the Notes Page

Most instruments have a very similar Notes Page. This page is used to
enter or select additional information to be stored with the data file.

Toenter or
select the Summary & I Summary B | Procedue  Motes |
additional  Motes
information for Operator I._Iohn Smith
your experi-
ment, follow Fan Type IAIuminum j
these Steps' Extended Text [Eatend text ;l
1. Enterthe
name of the =l
Operator
conducting ~ Purge Gas Settings
the thermal
analysis Gas #1 INitrogen vI Flaw B ate I'I OrnL Arnir
experlment. Gas #2 Im Flows B ate |
Up to 25
characters
may be
Run 1 I
entered. Append Run Apply | |dndo | Help |

2. DSC,TGA, and SDT only: Specify the Pan Type used for this experi-
ment from the list of available pans.

3. TMA only: Specify the Probe Type used for this experiment from the
list of available options.

4. Enter any Extended Text to include additional information about the
sample or experiment, such as sample treatment or data sampling
parameters. Up to 500 alphanumeric characters may be entered
(approximately 12 lines).

5. Select 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.
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6. DSC,TGA, and SDT only: Select the secondary 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.

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 instru-
ment. For example, oxidative stability experiments use
nitrogen for the primary gas and oxygen for the second-
ary gas.
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Creating Custom Methods

When you select a Custom test, which lets you set up your own experimen-
tal parameters, you can click the Editor button on the Procedure Page to
display the Method Editor window (shown here). This window is used to
create a custom method by building or modifying a preprogrammed series
of instructions, called segments, to be executed by the instrument. The

@Melhod Editor for 2920Auto (F 4) EHER
— Method Content
Segment Types | B
ol &l el [

£+ Equilibrate

# | Segment Description | L* Initial temperature

1 §+Equiibrate at 50.00°C " Ramp

2 J*"Ramp 5.00 "C/min to 200,00 °C 1= 1zcthermal
5 zotrack
ﬂ-'_*' Step
aF Increment
"f"‘ Modulate temperature
J Repeat

J Repeat until final temp

! Abart nest segment an limit
@ S ampling interval —
ﬂ-—ﬁ Gas

Ello Ewvent

ﬂ Drata storage LI

aK I Cancel | Help |

segments are added, moved, or deleted from the method using the drag-
and-drop technique. Collectively this group of segments makes up a
method. Up to 60 segments can be contained in a method.

The next several pages provide you with brief instructions on how you can
handle and manipulate methods.

3-22 Thermal Advantage GETTING STARTED GUIDE




Importing/Exporting Methods

You may use theMethod Editor window to import (using the [@ button)

an existing method file to use, or export (using the | [ | 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. (When you use the Advantage software, procedure
files replace method files.)

Creating and Editing Files

You can create or open a method file for editing using the Method Editor
window as follows:

1. Click the [} button to create a new method, this will clear the exist-

ing name and segment description list to create a new method.
or
Import an existing method, as directed above, to edit a method.

2. Give your method a name, then select and edit chosen segments. See
the instructions beginning on the next page to manipulate segments.

3. After you finish editing or creating a method, you can save the method

as part of your Custom test using the Save Procedure [ |button on
the Procedure Page.

Windows®is a trademark of the Microsoft Corporation.
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Adding 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.

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.

Edit the entry field(s) as desired, using the Tab key to move between
fields.

Appending a Segment

To append a segment to the end of a method, do one of the following:

Double click on the desired segment to be added from the Segment
Typeslist.

Click on the desired segment to be added, then press Ctrl + E to
append it to the method.

Follow these steps:

1. Click on the desired segment to be added from the Segment Types
list to highlight it.

2. Usethe 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. Editthe entry field(s) as desired, using the Tab key to move be-
tween fields.
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Removing a Segment

To remove a segment, just highlight the segment in the list and press the
Delete button (or use Ctrl + X).

Editing a 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.

Reordering 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.
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Preparing the Instruments

The experimental preparation steps vary for each instrument. A list of
general guidelines are below, however, you should consult the specific
instrument operator’s manual or online help for detailed instructions.

1.

2.

Check that the purge gas is adjusted to the recommended flow rate.
SDT and TGA only: The SDT and TGA instruments both require taring
procedures, using the empty sample pan(s), before loading the sample.
Consult online help for further details.

DEA only: Perform a sensor calibration prior to loading the sample.

Prepare and load the sample.

DMA and TMA only: A measure step is usually performed for TMA
and DMA experiments after you load the sample.
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Starting An Experiment

Once the sample has been loaded and the experimental parameters set up,
you can start your experiment in one of four ways:

e SelectControl/
Start from the Start At Run 1 for AutoTGA 2950HR (F 6) HE
instrument
menu. When
you selectStart
and there is more 2
than one run in 3
the sequence list, 4
theStart At
window (shown
here)is
displayed to
allow you to
choose the run to ’—I
begin. Click on =z e did
the desired run
to move the run
arrow to that run number, then select OK.

Calcium Oxalate
Calcium Oxalate
Calcium Oxalate

R Y

¢ (lick onthe ' button 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.

¢ The scheduled run can also be executed by double clicking on the red
run arrow (= ) in the Sequence Pane.

® Schedule the desired run using the controller software (as outlined
above), then press the START key on the instrument itself.
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Monitoring
Running Experiments

Once your experiment has been started, you can monitor its progress
easily with the Advantage software. Any one of the four views provide
informationregarding the running experiment:

e Click the to select the Real Time Plot view. This displays the

Sequence Pane, RealTime Plot, Signal Display Pane, Running
Segment Pane, and the status line. This view allows you to monitor
alot of information at once.

e Double click on the real time plot to switch to the RealTime Plot Full

Screen view or click on the button. This view allows you to

monitor the data as it is plotted.

e C(Click the button to select the Experimental View or click the

% button to select the Table View. These views allow you to

monitor the running experiment while setting up the next run.
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Chapter 4

Universal Analysis

Overview

TA Instruments’ Universal Analysis program allows you to analyze data from
various thermal analysis instruments. There are options available in the
program that allow you to customize the way the data is graphed and to place
limits on the range of data used for analysis.

The logical order to analyze a data file is as follows:

Choose a data file

Verify your sampleinformation

Draw the graph

Rescale and customize the graph
Analyze the data

View and/or print the results reports.

Asyouread through this guide, remember that we are presenting basic
information to allow you to get up and running with this program. This guide
gives you a brief set of instructions to allow you to perform analysis on a data
file. For further details regarding the use of Universal Analysis refer to the
Universal Analysis online manual or the context-sensitive help associated
with the program.
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Thermal Advantage
Universal Analysis

To start the Universal Analysis program:

SelectStart/Programs/T A Thermal Advantage/TA Universal Analysis or
double click on the shortcut icon, if available. The starting window is dis-
played

2 Universal Analysis

4-2 Thermal Advantage GETTING STARTED GUIDE




Choosing a Data File

The Thermal Advantage program is shipped with several demonstration data
files that you can use when learning how to operate the software. We will be
using a demo file called DSC-PET.001 throughout this chapter.

To locate and open a data file on disk follow these steps:

|

1. Click on |[g

shown here is displayed.

or select File/Open from the main menu, the window

Open Data File HE
Laak i I 4 Dsc j J gl E ; [V Preview [~ Alltext [ Quick open
2010dsctind 2920dsce.in] Cpsample.000 Mdsc1327 [Fun B3
2910dsch.act 2920cksct 30 Disc-cure 001 Mdsc132.7] |Module DSC Standard Cel

ey Sample PET [Quenched from the kel

2910dtab.epl 2920dtab.epl . et 001 Mdse-petl |Size 7.85800 mg
2910ckat.au 2920ctataul T Dscopet D01 1k Puiity.001 | |Method RT-3300°C @ 10°Cémin
2920dsch. epl Cphase. 000 Isakin, 001 B test mith ggmgtﬁ*_lpg'gjt'?sz;'mit:'y
2920dscc. epl Cpealib.000 Medsc132.100 Tskin00 | [Exathom Up

Date 10-tap-95
| | ] |Time 1444
File hame: IDsc-pet. 0m Qpen I
Files of type:  [AlFies (-] 2 concel |
File path: C:\Program FileshTa Instrumentzh TAAD atavD5C Help | P I | j

2. Locate the TA\Data\DSC folder to locate the DSC demonstration files.
Select the DSC-PET.001 demonstration file. Click on this file and a pre-
view of the sample information is displayed, if you have the Preview box

checked.

3. ClickOpen. TheData File Information window, shown on the next page,
is displayed. (To bypass the next window, you can check the Quick Open
box on the window shown above.)
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D ata File Information E3

File:

Mame: E:ATAND atah DS ChD sc-pet. 001 ﬂl

Date:  10Map95 14:44 Urits.. |
Module type: sty Farams. . |

D5C Standard Cell Diata Limits. |
—Parameters:

Sample: |F'ET [Quenched from the kel

Size: IW mg

Operator: |A|:up|iu:atiu:uns Laboratary

b ethod: |HT--> 300°C (@ 10°CAmin

Comment: |He Purge=25mL/min

Exatherm: Up - Cell Constart: IW

Hestaore | Same &z | Cancel | Help

<< Previous |

4. Make any corrections needed to the information displayed on the screen.

5. Click on the Signals button. The window shown on the next page ap-
pears.
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Selecting Signals

The Signal Selection window (shown here) is used to choose signals that are
used to plot the analysis data.

Signal Selection E
Type: INolmaI "I

e

Signal: INDt Uged j Type: INDlmaI 'I

o3

Signal: INDt Used j Type: INDlmaI ‘I

rd:

Signal: INot Uzed j Type: INormaI 'I

s
= Tirme [rin]

& Temperature [C)

" Signal IHeatFIDw[W.u’g] j Type: INolmaI "I
Ok I Save | Defaulk | Cancel | Help |

1. Select the desired y-axis signals to plot and their Type from the drop-down
lists. In this example, select Heat flow, Normal type for the Y1 signal.

2. Select the desired x-axis signal to plot from the radio buttons displayed at
the bottom of the window. In this example, select Temperature.

3. Click the OK button when you have selected the signals to be plotted. The
window shown on the next page is displayed.

NOTE: Click the Save button to save the program
parameters listed on this window to the program .ini file.
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When the

X
data file Sample: PET {@Quenched from the Melt) DSC File: EATADataDSCIDSC-pet.001
graph is 04
displayed, Wl
you can '
choose to o -

erforman 5
p y 2 92
of the B
following FERYE
. z
actions:
0.6
® Rescale 8 1
the o
o 50 100 150 200 250 300
graph' Exo Up Temperature (°C) Universal WV2.0F
e Limit

the data available for analysis.
e Customize the graph.
* Analyze the data.
e etc

The capabilities of the Universal Analysis program can be accessed through
the menus or the tool bar. For more detailed information consult the Thermal
Advantage Universal Analysis online manual.
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Parts of the Window

The Universal Analysis main window provides access to all of the functions
needed to customize and analyze your data file graph.

There may be multiple Data File windows and one curve overlay plot open in
Universal Analysis at one time. The window title bar identifies the data file.
This section gives you basic information on the main window.

You will see references to the window parts shown in the figure below,
throughout the literature and online help associated with Universal Analysis.

i - Window Title Bar Minimize/
Egﬁ Bar MainMenu oo il DataFile Maximize/
Tool Bar Title Bar Graph Close Buttons

&t Universal Anzlysis

PET (Quenched Trom the Melt} CeCfFLlle: E:N\TANData\DEC\DC=c-pet . 001

o4 /
o2

o.o -

—o.o24

—o.44

Heat Flw (H/g]

—o.s4

—o.=

— . 50 100 150 250 250 300
e Temperature {°C3 Universal ¥2.0¢
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Main Menu

The main menu is used to access the various Universal Analysis

functions that can be performed on the data file. File Window Help
When you first open Universal Analysis, a limited ——— = ,
menu is available as seen here. 21 R RS

After you have opened a data file (see page 4-3)
the rest of the menu options are available as seen
in the figure below.

- - [ i
s Universal Analysiz i

Eile Edit BRescale Graph Analyze Tools Miew Macro: Window Help

The table that follows provides a brief description of the main menu items.

Menu Description

File Use the File menu to open a data file and perform various
functions such as closing any open windows, saving
analyses, exporting data, printing, etc.

Edit Use the Edit menu to perform various editing functions on
the current graph such as deleting and adjusting results,
and annotating graphs.

Rescale Use the Rescale menu options to change the limit points
and analysis range. You can change the axis scaling and
zoom in on the portion of the graph that will be analyzed
using these options.

(table continued)
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Menu

Description

Graph

Analyze

Tools

View

Window

Help

Use the Graph menu to select options that allow you to set
up your graphs by changing signals, units, parameters,
datalimits, overlaying curves, etc.

Use the Analyze menu to choose the type of analysis that
you want to perform on the current data file. This menu
reflects the type of analyses available for the particular
type of data file that is currently active.

Use the Tools menu to select from a list of different types
of functions that can performed on the current graph. You
can smooth, shift, and/or rotate the curve and perform a
linear transformation on either axis. If you change your
mind, you can remove the curve shifts.

Use the View menu to view and edit reports.

Use the Windows menu to arrange the currently open
windows in different configurations.

Use the Help menu to access help topics, an online
manual, and product information.
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Tool Bar

At the top of the Universal Analysis main window is a tool bar that allows you
to perform the same operations found in the menus with the click of a button.
You can customize the tool bar to reflect those options that you use most

‘ a1 Universal Analysis [_[Of=]
i File Edt Rescale Graph Analyze Tools Miew ‘wWindow Help
cBENELLUSIEEL " RERTVAATLLNE2R

frequently by selectingFile/Options from the menu (or click the ET‘} button)
to display the Main Options window. Click on the Tool Bar pa ﬁ set up
the desired tool bar items. The figure above shows the general tool bar setup.
If you have trouble remembering what the icons represent, just position the
cursor over the button and a small rectangle with the name of the button is

displayed. This is called “flyover help,” and is also set up on the Main
Options window.
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Performing Basic
Program Operations

Three basic operations are explained in this manual: rescaling, integrate peak
analysis, and obtaining reports. For further details refer to the Universal
Analysis online manual or context-sensitive help.

Rescaling the Graph

When analyzing data on a curve, it is often easier to zoom in on the portion
that will be analyzed. To do this you can use zoom box or one of the other
Rescale options.

Using the Zoom Box

The Zoom Box provides the fastest way torescale. You can easily expand a
portion of the curve for analysis using the mouse. To zoom in on a particular
portion of the curve for analysis, follow these steps:

1. Position

the % Dsc-pet 001 [-]0]
1 Sample: PET (Quenched from the Melt) DSC File: E:TAData\DSC\Dsc-pet.001
pointer

in the o
general
area you
wish to 0.0
enlarge
and
hold
down
theleft
mouse 08
button. 0

0.2

-0.2 A

-0.4

Heat Flow (W/g)

-0.6

] 50 100 150 200 250 300
AS you Exo Up Temperature (°C) Universal ¥2.0F

move
the

mouse, a zoom box will be drawn from the original point position (shown
above).
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Move the mouse to draw a box encompassing the area of the curve to be
enlarged.

2. Release
the

Sample: PET[Quenched from the Melt) DEC File: DATAVData\DE C\Dso-pet 001

mouse. If
the area
selected
is accept-
able,
movethe
pointer
inside the
box and
click the
left
mouse
button.
The area
is enlarged as seen in the figure here.

04

0.2 1

Heat Flaw fnii)

0&
100 120 140 160 1a0 200
Exo Up Temperature (*C) Universal 2 .0F

This process can be used repeatedly to expand a smaller portion of the curve.
To return back to the most recent scale changes, press Ctrl-U (Previous Limits).
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Rescaling Using the Menu

Marual...
Zoom Out Chrl+£
Previous Limitz— Chel+L

You can also perform more specific types of
rescaling operations. Select Rescale from the main
menu, the submenu shown here is displayed.

Full Scale iz
Full Scale Al
Common Scale
Stack Axes

Select one of the rescaling options shown in the
menu and described in the table below.

Exzact Scaling #
Exact Scaling '

Menu Item Description

Manual Used to enter numerical values for start, stop, label
interval, tick interval, and label offset.

Cursor Uses graphical cursor entry to rescale the graph.

ZoomOut  When you select the Zoom Out option, you will reduce the
image size and make it appear smaller. Click on this
option once to move out one level.

Shortcut Key: Ctrl-Z

Previous The Previous Limits option redraws the graph

Limits as it appeared before the most recent scale changes. Only
the scaling options selected from the Rescale menu are
affected by this menu option, any changes made in color
or annotation are not affected. Selecting Previous Limits a
second time will return the graph back to the most recent
changes.

Shortcut Key: Ctrl-U

(table continued)
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Menu Item Description

Full The Full Scale option redraws the graph as it first

Scale appeared when you generated it from the data file. The
graph is autoscaled to the minimum and maximum data
values for the selected axis only.

Common (Available with 2 or more axes graphed.)
Scale Adjusts all common axes (those with the same units), to
the same scaling magnitude as the selected axis.

Stack (Available with 2 or more axes graphed.)

Axes When you select Stack Axes, the y-axes are adjusted so
that the curves on the axes are stacked, one above the
other, with no curves from one axes overlapping the

curves of another axes.
Exact Check this option to have the axis plotted using the exact
Scaling X range of the x-coordinates found in the data file or rescale

zoom box. Leave this menu item unchecked and the data
will be autoscaled when applicable. When exact scaling
is not selected, the plot axis is drawn with evenly spaced
axis labels that fall on the corners of the plot. This is the

defaultsetting.
Exact Check this option to have the axis plotted using the exact
Scaling Y range of the y-coordinates found in the data file or rescale

zoom box. Leave this menu item unchecked and the data
will be autoscaled when applicable. When exact scaling
is not selected, the plot axis is drawn with evenly spaced
axis labels that fall on the corners of the plot. This is the
defaultsetting.
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Analyzing the Curve

To access the Analyze menu, you can:

e SelectAnalyze from the main menu. (DSC
Analyze menu shown here.)

or

e Position the pointer in the graph area
and right click to display the pop-up menu.

Intearate Peak.
Peal Max...
Signal M ax. ..
Glasz Tranzition...
Onzet Point...
Oxidation Temp...
Slope. .

Bunring Integral....

NOTE: The pop-up menu may be
customized by selecting File/
Options/  Pop-Up Menu page from
the main menu.

LCurve Walue At =
Curve Walue Aty
Label At ...

Analyziz Bange

Optiong. ..

The general analyze options are described briefly in the table beginning below.

For information on all of the Analyze options, refer to the context-sensitive

help or the manual (Help/Manual) found in the Universal Analysis program.

Option Description
Integrate Calculates the heat of transition, onset temperature
Peak of melting peak, peak maximum temperature, and peak
area.
Peak Determines the height of a peak relative to a linear
Max baseline.
Glass Determines the glass transition of a polymer or

Transition  transition temperature by calculating the onset, end, and

inflection of a step transition.

(table continued)

Thermal Advantage GETTING STARTED GUIDE

4-15



Option

Description

Onset Determines the onset of any thermal transition

Point that changes the baseline slope.

Oxidation =~ Measures the oxidation onset temperature or

Temp/Time time for a sample held in an oxidizing atmosphere.

(DSC Only)

Slope Calculates the average slope of a selected region of the
curve.

Running Plots the integral of data from another curve.

Integral (Available when the Y-4 axis curve is vacant.)

Curve Value Determines the x and y coordinates for any

at X/Y point on the curve.

Label at Determines the x and y coordinates for any point

XY within the graph limits.

Analysis Use the Analysis Range option to set the analysis

Range range from portions of the original x-axis range, thus
confining your data for analysis purposes to the chosen
range. Data outside this range becomes invisible to the
analysis functions, but analyses already performed on
these curves are retained.
NOTE: Additional options may appear in the analysis
menu based on signal type (e.g., DSC, TGA, TMA, DMA,
and DEA).
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Integrate Peak

In this section we will use the integrate peak linear analysis option to demon-
strate the basic analysis steps. You can apply these basic steps to all types of
analyses in the Universal Analysis program. For further details on analysis
options consult the Thermal Advantage Universal Analysis online manual or
context-sensitive help.

We will use the Analyze/Integrate Peak/Linear option to perform a peak
integration using a linear baseline. A linear baseline is defined as a straight
line drawn between the selected start and stop limits. It is used when the
baseline varies directly (linearly) with time.

1.

Click on the appropriate Y-number label displayed above the desired axis
on the graph to select that axis, if more than
one y-axis is displayed.

SelectAnalyze/Integrate Peak/Linear from the main menu, from the pop-

up menu, or click the *§f button.

The markers are displayed. (See pages 4-19 and 4-20 for tips on selecting,
positioning, and activating markers.)

Double click at the point on the curve where you want the baseline to
begin (before the transition) to position the first marker. The next marker
becomesactive.

Double click at the point on the curve where you want the baseline to end
(after the transition) to position the second marker.

Right click to display the Analyze pop-up menu Acept Lirnits
(shown here), then select Accept Limits (or press tdanual Linits...
Enter). The peak integration analysis results are Auto Limnits. ..
displayed. See the figure on the next page for an Cancel
example.

Point 1

Faint 2
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Dsc-pet.001 =]

Sample: PET (Quenched from the Melf)

DSC File: DATAData\DECDsc-pet.001

0.4
0.2 4
0.0 4
%; -0.2 1
z
[
= -0.4 4
T
-0.6 4
-0.8 4
1.0 T T T T T
a a0 100 150 200 240 300
Exo Up Temperature (°C) Universal ¥2.0D
NOTE: You can change the parameters of this analysis
by setting the options found on the Analysis Options -
Onset/Peak Integration Page.
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Tips on Using Markers
(Positioning and Selecting)

Markers are lines that are used to select points on a graph during rescaling
and analysis operations. When using markers, keep in mind the following
tips:

Active vs. Inactive Markers
®  Only one marker is active at any time.
e The active marker can be indicated two ways depending on the action or

file: As a full-length vertical and horizontal line or as a single vertical or
horizontal line.

Sample: PET (Quenched fram the Melt) DSC File: D:4TA\Data‘DSGiDsc-pet DO

e Inactive
markers
are gen-
erally seen 0.0
as a cross.
Seethe
figure
here.

0.4

0.2+

Active Marker

LLJ Inactive Marker

=
m
L

=
s
L

Heat Flow [H/g)

=
3
L

-0.B4

@

S0 1non 150 =0l 250 00

MOVIﬂg c¥o Temperature (7C) Universal VE&.0G
Active
Markers

* Tomove active markers with the mouse follow these steps:

1. Grab the marker with the left mouse button as follows: Position the
point at the intersection of the cross or anywhere on the single line.
Press and hold down the left mouse button.

2. Drag the marker to the desired position and release the mouse button.
e Tomove the active marker with the keyboard, use the right and left arrow

to move the marker or hold down the Ctrl key while using the arrows to
move the marker 10 pixels at a time.
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To move an active marker quickly you can also position the pointer at the
desired location and double click the left mouse button to move the
marker to this point. This action causes the next marker to become active.

Activating a Marker

To activate (select) the next marker you can use any one of these methods:

a. Position the pointer over the inactive marker and click the left mouse
button.
. . . Accept Limits
b. Right click to display the Analyze pop-up menu e e
(shown here) and select the next point from the ZHAnUATLIMES...
ment. Auta Limits. ..
Cancel
Faint 1
Entering Manual Limits Pairt 2

for Markers

To numerically enter the limits for the marker positions using the keyboard,
follow these steps with the markers displayed on the graph:

1.

Right click to
display the ManulLimts K|
Analyze pop-up

menu and select b ¥
Manual Limits Paint 1: 1000 |_|:|_3|:|5
from the menu. The

window shown Paint 2: IEDEI.EI I-III.31 ]
here is displayed.

k. Curzor | Cancel | Help |

Enter the desired
limit points and
click the OK
button. The analysis is performed using the limits entered and the results
are displayed.
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Printing Plots

You can print plots at any time during your use of the Universal Analysis
program.

To print the plot follow these steps:

1. Select the window containing the curve you want to print. You can use
the Windows menu or just click on the desired window to select it.

2. SelectFile/Print from the main menu. The standard print window is
displayed. Select the OK button to print using the default printer and the
options shown.

or

2. Clickonthe & button to print directly to the default printer.
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Generating and Viewing Reports

Universal Analysis contains many different types Besults S
of reports that many be viewed, edited, or printed Diata Table 3
using the View menu (shown here). In addition, Parameter Block....

you can create a customized report using the Method Lag...

Custom Report option. A brief description of all Currert Macro Beport. .

the View options are listed below. The items
marked with an asterisk (*) are only available in
Universal Analysis 2000 and require either

Autogquewe Beport...
Autoqueue Log...

Microsoft Word® or Microsoft Excel® to function. Report Editar...
Spreadsheet. ..
Custarm B epart r
Option Description
Results Use this function to view the results of your

analysis in a written report form or spreadsheet* form.

Data Table Use the Data Table function to display the sample
information and raw data points from the data file in
either report or spreadsheet* form. For multiplexed data,
such as frequency or amplitude, a separate table is
generated for each multiplexed value.

Parameter  Use the Parameter Block function to view a

Block listing of the experimental parameters that were used
when obtaining the data stored in the data file.

Method Use the Method Log function to view a listing of

Log the method segments that were used to obtain the data
file.

Each experimental method is made up of a group of
segments, which are preprogrammed instructions that are
sent to the analytical instrument.

Current Use the Current Macro function to view the list of steps

Macro contained in the currently open macro.

Report

(table continued)
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Option

Description

Autoqueue
Report

Autoqueue
Log

Report
Editor

Spread-
sheet*

Custom
Report**

Use the Autoqueue Report function to view the list of
records contained in the autoqueue for autoanalysis.
Each record is made up of the data filename, macro
filename, and associated macro.

Use the Autoqueue Log function to view the log of the
results obtained during autoanalysis. Each item in the
log is made up of the pass/fail message, the data file-
name, the macro filename, the associated macro, and a
shortcomment.

Use the Report Editor function to open the Report
Editor program. (Additional report options are available
with the Autoanalysis option.)

Use this function to open the Microsoft Excel® program
with a blank first sheet.

SelectView/Custom Report/New to create and edit
customized Universal Analysis report templates.

*3%

Requires Microsoft Excel®, which is a registered trademark of the Microsoft

Corporation.

Requires Microsoft Word® and Microsoft Excel®, which are registered trademarks of

the Microsoft Corporation.
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Viewing Reports

To view, edit, or print the various types of reports in Universal Analysis follow
these steps:

3.

Select the window containing the curve you want to use to generate the
report. You can use the Windows menu or just click on the desired
window to selectit.

Select one of the applicable options from the View menu. (See the table
beginning on the next page for the available View options.)

Edit or print the report using the available functions.

See the figure below for an example of the results report.

Report Editor - Dsc-pet.001.rtf [ [O]x]

File Edit Insert Help

=5 §| I (=1 IEourierNew =l |1D 1B 7
E

-
TL Instruments Thermal Analysis -- D3C Standard Cell

Jample: PET (Quenched from the Melt)
Zize: 7.83680 mg

Cell Constant: 1.60214

Operator: Applications Laboratory
Method: ERT-——>300°C B 10°C/min
Comment: He Purge=:ZSmL/min
Exotherm: Up

Peak 3tart Onset Max Height Stop Area
°C °C °C °C
115.28 130.05 138.21 0.5639 W'y 163.67 3z.zg Jiy
I~
[Line: 19 Cal 1 [ 4
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Opening the Spreadsheet Program

Use the View/Spreadsheet function to open the Microsoft Excel® program
(which must be present on your system) with a blank first sheet.

NOTE: If you want to bring the data file into Microsoft
Excel, select View/Data Table/Spreadsheet from the menu.

If you need help using the program, see the documentation provided with the
program.

Creating a Custom Report Template

The Custom Report Editor is used to create and edit customized Universal
Analysis report templates. The templates are created using any number of
report objects such as plots, results, parameters, method log, data tables, etc.
The report object boxes (which represent the plots, results, etc.) can be sized
and positioned as desired to fit on a single piece of paper. After a template file
is created and saved, it can be used over and over again with different data
files and can even be linked to an Autoanalysis macro to further automate the
process of analysis and report generation.

The Custom Report Editor program requires that you have Microsoft Word®
97 or Word 2000 installed on your computer. In order for the spreadsheet
function to operate, Microsoft Excel® must be installed on your computer.

You can create templates that call for only one file or templates that use
multiple files. A template using one file will create the report from the current
file. A template that requires multiple files will prompt you to select the files
desired.

NOTE: Only one Custom Report window at a time is
available within the Universal Analysis program.

Universal Analysis generates custom report documents by directly running
Microsoft Word and Microsoft Excel from within Universal Analysis. Each
report object inserted is dynamically created at run time and inserted into a
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single integrated Word document. Once the Word document is created, you
can edit any spreadsheets within the document by double-clicking on the
object to open Excel with Word.

You can insert, edit, import, export, and print the report objects using the
menus and tool bar buttons. For further information see the following pages.

Basic Instructions on Creating a Template

There are many different ways to create a report template in Universal Analy-
sis. The set of steps that follows is intended to give you a basic idea of the steps
involved with creating a custom report template. For more detailed informa-
tion see the online help associated with the program.

1. Open the desired data file(s) and analyze the data to obtain the results you
want.

NOTE: You can create a report template with no files

open (which creates empty report objects). The report
objects will be filled in when a data file is open and the
appropriate information is supplied. For example, there
can be no results report created if no analysis is done
on the open file.

2. SelectView/Custom Report/New from the main menu. The Custom Report

Editor program opens.

3. Select the desired object to insert in your template from theInsert menu or
from the tool bar.

4. Size the objectblock by positioning the cursor over the border of the block
and hold down the mouse while moving the cursor.

5. Drag-and-drop the objectanywhere you desire on the template window.
This window represents an 8 V2 by 11-inch page.

6. Repeatsteps 3 through 5 for as many objects as desired. Some objects, such

as Text and Data Table insertion, require that you enter information to
configure that object.

4-26 Thermal Advantage GETTING STARTED GUIDE




7. Format the objects as desired. See the figure to the below for an example of

afinished template.

&% Custom Report Editor - examplel_uat

File  Edit Inzet Help

=1 E3

EEHwE 288

- Lustom Report Universal Analysis 000

DER B aE

Data Report 1

Method Lag 1

Results Sheet 1

Parameter Report 1

Data Sheet 1

8. Click the E button or

Marrmal Plaot 1
Reszults r
select File/Save from the Data Table >
menu tosave your template. Barameter Black. .
tethod Log...

Once you save this file, it
will appear in the View/
Custom Reportmenuas

seenhere.

9. Exportthereportto
Microsoft Word®by

clicking on the [#¥ | button

or by selecting File/Export
to Word from the menu. If
you have more than one

Thermal Advantage GETTING STARTED GUIDE

Current Macro Report...
Autagueue Repart...
Autogueue Log...

Report Editar. .
Spread Sheet...

om Repaort

Mew...
Edit...
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|atemplatel
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version of an object placed in your template (for example, Normal Plot 1
and Normal Plot 2) the program will prompt you to select the data file that
should be linked to each object. If there is only one data file open, the
program will assume that this is the source for the object.

See the figure below for an example of a finished report.

Custom Report Universal Snalysis 2000

Ramp 10.00 " Cimin ke Feak TEgrabon
Tetuiabae.. el Fow L kg
o A hI Treel um
Lol Ervl oTme 1l - b=
1000 TESS T30 =20 150+
2000 =N ] E0a1 | 280
000
4000 Rukatc ) [ 5 ETRIET
%% E% oroel LA 0 = R0 Bl Helgk
244 o g -
5 = = = = o,
o0 Dl TIER T W T |
S000 Rk ]
anon oo
Alr Beaiirg G ! Temperakre [Heal Flow
Al Lile Saeep: = L]
Baelre Ot l: -7 1000 ]
Baelre Slop : 0003 1]
Colbralon Pdnk: -4.31 £
Cel Cone Bnk a1 1]
Cel Number:, 315 ] T |
Clamg Type : Exl 0 Z%ET
Commenl: He Puges 23n Limin D ErETY ]
Crogs Tdk Corg lnl: - gy
Diala Ciom 3
Rl o TpestolisCU75 ity =
] k]
(2] D045

[ k=
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Saving the Results
and the Program Session

If you want to save the analysis results or the entire program session in a file,
you can do so.

e SelectFile/Save Analysis from the main menu to save the current
analyses in the data file for future recall.

e SelectFile/Save Session from the main menu to save the current state of

the Universal Analysis program to a file for future recall (i.e., curve
overlay plot canbe saved).

Exiting the Program

When you have finished analyzing your data, you can exit the program by
selectingFile/Exitfrom the main menu.
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