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TA New Features in
Rheology Advantage

Notice

The material contained in this manual, and in the online help for the software used to support this
accessory, is believed adequate for the intended use of the accessory. If the accessory 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. TA Instruments also reserves the right to revise this document and to make changes without
notice.

TA Instruments may have patents, patent applications, trademarks, copyrights, or other intellectual
property covering subject matter in this document. Except as expressly provided in written license
agreement from TA Instruments, the furnishing of this document does not give you any license to these
patents, trademarks, copyrights, or other intellectual property.

TA Instruments Operating Software, as well as Module, Data Analysis, and Utility Software and their
associated manuals and online help, are proprietary and copyrighted by TA Instruments. Purchasers are
granted a license to use these software programs on the module 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.

TA Instruments can accept no liability for loss or damage, however caused, arising from the faulty or
incorrect use of its products.TA Instruments shall not be liable for any damages caused by interactions
between exogenous materials (e.g. chemicals) and parts of the accessory. This includes interactions of
gaseous, liquid or solid materials with parts of the accessory.
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Important: TA Instruments Manual Supplement

Please click the TA Manual Supplement link to access the following important information supplemental
to this Getting Started Guide:

e TA Instruments Trademarks

*  TA Instruments Patents

*  Other Trademarks

e TA Instruments End-User License Agreement

¢ TA Instruments Offices
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New Features in Rheology Advantage v5.8.2

Bug Fixes

Changed the gap zero mode for DHR instruments to Standard, Normal Force and deceleration.
Fixed the SetInstrumentOption assist for DHR (the list was empty)

Fixed the maximum head speed for the DHR (now 10000)

Zero gap form now says geometry positioning is not required for ARG2 and DHR1.cpp

Changed the instrument status on the instrument screen during a run.Bug Fixes

New Features in Rheology Advantage v5.8.1

Bug Fixes

Fixed torque rounding in repeated creep

Added Navigator support for DHR

New Features in Rheology Advantage v5.8

Bug Fixes

Fixed torque rounding in repeated creep
Added Navigator support for DHR
Changes to Navigator script files to support AASTHO TP70-13 and MS Word 2013
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New Features in Rheology Advantage v5.7.2

New Features

Added new scripts for asphalt users who want to try these proposed new methods: “high stress repeated
creep test” and “mixing and compaction test.”

Bug Fixes

Fixed bug in stepped flow test that incorrectly recorded point velocity below 0.001 rad/s as the last velocity
measured in the sample period rather than the slope of the displacement vs. time over the whole sample
period.

New Features in Rheology Advantage v5.7.1

New Features

* Repeated creep:
e Creep and recovery times can now be set independently in the range 0.1 to 1000 seconds.
*  Modified Navigator analysis script to calculate Jnr diff to latest AASHTO definition.

e  AR-QG2 utility programs modified to run on Japanese operating systems.

* New instrument firmware 8.29.

* AR Series Operator Manual modified to include information on Interfacial Double-Wall Ring (DWR).

Bug Fixes
* Fixed bug where user-defined models could not be selected for analysis.

* Fixed bug in Rheology Advantage related to registry entries for Navigator.
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New Features in Rheology Advantage v5.7

New Products Supported
In this version, several new TA Instruments products are supported by Rheology Advantage:

*  Small Angle Light Scattering (SALS) Accessory: For information on the SALS accessories refer to the
* AR-G2/AR 200ex/AR 1500ex instrument manual.

*  Automatic Asphalt Temperature Calibration Kit: For information on the Automatic Asphalt Tempera-
ture Calibration kit, refer to the Asphalt Submersion Cell manual.

* SER?2 Extensional Fixture: For information on the SER2 extensional fixture refer to the AR-G2/

* AR 2000ex/AR 1500ex instrument manual.

New Features

*  Torsion rectangular sample maximum sample width increase to 15 mm

* Updated localization

Bug Fixes

The majority of these bugs have already been fixed by TAUpdates issued since the release of Rheology
Advantage 5.6. The following is a list of those bugs:

*  Cross over calculation

*  Williamson model

*  Default radius for pressure cell rotor

*  ARS500/550/1000 communication errors
*  Multilingual tagenserver.dll crash

*  Wrong number of points in log continuous flow ramp
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New Features in Rheology Advantage v5.6

New Products

For information on the UV Light Guide and UV LED accessories, please refer to the main instrument
manual.

New Features

Creep Drift Subtraction

This is a new analysis option that allows any steady state drift in a recovery step to be subtracted from both
creep (retardation) and recovery steps in a two step file. The steady state can be selected manually using
the analysis cursors or calculated automatically. The new file that is created as a result of the analysis can
be treated like any creep file for analysis and graphing.
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Saving Images as JPEG or BMP

To avoid compression issues images can now be additionally saved as bitmaps. This increases the file size
therefore, it should only be used if a lossless format is required for post analysis. The selection is made on
the camera setup screen.

Live image capture setup g!

Available cameras e [ Camera propertjes J

Pichure display Storage Format

() tretch bo Fit window

(¥) Maintain aspect ratio File: Format it b

Bitmia

Ot e i—
()8 bt greyscale

() Specify size
(7} 24 bit colour

Batch Export of All Images in a File

To avoid cutting and pasting individual images, it is now possible to export all images from a file as either
JPEG or BMP. If the images were originally saved as JPEG, exporting to BMP will not recover any
information lost during the compression process. Select Export All Images from the File menu, or from the
right-click pop-up on the selected file/s in the Results List.

Select Al
Export Images

Qpen. .. Chrl+0
Use base file Folder Close
SAVE. . Chrl+35
Brovise ‘ Save As...
Save Al

Farmat

Export ba Text...

Bt Fios (* banp) Export All Images. .. k
Espﬂrt ] [ Cancel Transformations »

Send Data bo Graph
Send Data ba Mew Graph
Remove Daka From Graph

Table

Procedure
Geomekry

aokes

Instrument Options
Experiment Options
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New Features in Rheology Advantage v5.5

New Products Supported

AR 1500ex Smart Swap™ Asphalt Submersion Cell

New Features

Fast sampling in oscillation

Runs under Microsoft VISTA

Fast Sampling in Oscillation

The Fast Sampling option is now available in this release with the following characteristics:

Available for time and temperature sweeps on AR-G2, and AR 2000ex.

Sampling rate is up to twice fundamental frequency. It depends on number of cycles specified and can
be utilized at up to 25 Hz. For example, one cycle at a frequency of 25 Hz will result in 50 data points
per second.

Available in controlled strain and controlled stress modes.

To be able process this data stream, the following standard features are disabled when running in the
fast sampling mode:

*  mini status window

» waveform display and storage
*  multiwave

* harmonic analysis

e step termination
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This new feature is activated on the Controlled strain/Controlled stress tab. The number of cycles to be
averaged per data point is also set on this tab. Once this mode has been enabled, the procedure test types
become limited and other tabs are greyed out. See the figures below.

Test Controled strain | General

) Non-terative sampling () Precsion sampling
() Continuous osdllation [direct strain] (&) Fast oscillation

Initial stress
Initial o=c. stress (Pa) | | 0.5968
Lower torgque limit (micro M.m) 10,000
Mumber of cycles 1
Test tep t = = Controlled stress | General |
() standard ) Continuous osdllation
@ Fast osallation)
Mumber of cydes 1
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New Features in Rheology Advantage v5.4

New Features

Instrument Control

The following items are included in this release of the Rheology Advantage instrument control program:

*  Support for the AR2000ex rheometer had been added.

*  Support for Electrically Heated plates (EHP) has been added (AR-G2 and AR2000ex only).
*  Support for Upper Temperature Sensor (UTS) has been added (AR-G?2 only).

e Minimum limit for the temperature ramp rate has been changed to 0.01°C/min.

*  You now have the ability to save the results of a service bearing test to a file that can be loaded into
Data Analysis.

*  ETC camera viewer driver has been updated for USB2 video adapter.

» Fill and drain icons are reactivated on status page when asphalt is selected under instrument settings
for AR1000.

* Data Analysis

e The following items are included in this release of the Rheology Advantage data analysis program:
*  The number of digits has been extended for torque and oscillatory (5 significant figures).

* File date/time has been added as an optional key for graph view.

*  Fixed incorrect reporting of the step termination value.

* Fixed missing axis after a straight line fit on certain data files.

*  Smoothing of graph while using logarithmic scales on x and/or y-axis no longer causes shifts of graph
data.

*  The default path for file printing of results is now set to My Documents folder.

*  The results file time in Custom Reports, previously reported in GMT, is now reported in local time.

Navigator

The following items are included in this release of the Navigator program:

* For Ethernet systems, Navigator is run by right clicking on the instrument icon in TAIE and selecting
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*  Connect to the instrument using Navigator as seen in the figure below.

& TA Instrument Explorer

[Aocaters =] [roex =] | E S EJQ@ O

1

ARZDD0EX,_GHI018

21744 ERkE
Connect to the instrument

Connect to the instrumeant using Navigator
Setup instrument

For Help, press F1 @ E.

¢ Set File Name has been added to list of functions.

* Asphalt scripts have been modified for multi-stress repeated creep.
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New Features in Rheology Advantage v5.3

Version 5.3 of the Rheology Advantage software has been updated with additional support for the AR-G2
instrument and assorted improvements. These changes are not readily visible to the person using the
software as they function during the running of the software and are not seen as new features.

Refer to Rheology Advantage 5.2 release notes for the most recent enhancements to the software.
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New Features in Rheology Advantage v5.2

New Features

Support for the AR-G2 Rheometer
Communication Using Serial [RS232] or Ethernet [TCP/IP]

The TA Instruments AR-G2 Rheometer can take advantage of Ethernet communications over your local
area network [LAN]. In this scenario the rheometer control electronics and PC are plugged into separate
sockets, and TA Instrument Explorer [TAIE] is used to launch the instrument control software. There are
two views (shown below) that can be used to open the instrument control program and access an
instrument. To stop unauthorized access to your rheometer you can configure your rheometer with a
password so that a login is required.

£ Q Series Explorer
[Ailocatons =] [Aitypes ~ B89 &

T

Silver Fox 25 014°C  Buey-999.000°C  Darth -399.000°C
@RA @Service shop ETest Lab

£ Q Series Explorer

Far Help, press F1

Full details on setting up Ethernet communications and login passwords are given in the Installation
Instructions 925911.000.
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New Front Panel for AR-G2

The AR-G2 instrument has additional buttons on the front panel of the rheometer, as shown in the figure
below.

This button starts the current test

QLOCO6O

This button togoles the bearing lockirelease

Fast Sampling Data Streams

When using Ethernet communications, there is now only a 15-second lag to allow the computer to catch up
with fast sampling in creep, stress relaxation, and peak hold. This allows for shorter step times.

Fast Zero Gap Routine

When the Geometry Smart Swap is enabled, positioning the head within 5 mm is not required after the first
time a zero gap is performed. This applies to each Smart Swap geometry/Smart Swap temperature system
combination. The instrument stores up to 100 combinations.

Zero Gap Routine Optimized

The zero gap routine has been optimized for the AR-G2 rheometer. It uses sensors in the magnetic bearing
rather than deceleration or normal force modes. Those two modes, which are available on other AR
rheometers, are not available on the G2.

Braking Option Added

A negative torque pulse, calculated from the moment of inertia and the angular velocity at the end of the
previous step, is applied in the first few milliseconds of a creep procedure recovery step [stress or
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torque=0]. This removes a significant error from the recovery data for weakly elastic and near Newtonian
materials. See the figure below for the associated page in the software.

Test | Stap tarmination | Advanced | Ganaral
Temperature ('C) 250 —| Wai
Equilbration time (hhrmm:ss)

Applied valus

shear stress (Fa) w 0

Steady siate

[[] Terminate on steady state

Maximum step time (hhomm:ss) 00700 -

[#] Creep braking

AR-G2 Bearing Mode

The stiffness of the magnetic thrust bearing in the AR-G2 can be adjusted to better suit an application. This
is not the case with the air bearing. In most cases, the default Stiff mode is used with the AR-G2, but it has
been shown that measurements on low viscosity materials can be improved by selecting the Soft mode.
The current bearing mode is shown on the instrument status page, and is set by selecting Instrument/Set
bearing mode from the main menu.

Bearing mode

X

Changing this setting will invaidate the rotational mapping, Ll

Note: Soft mode must only be selected for low viscosity samples.

Integer Rotation Averaging

It has been shown that low torque data can be improved by averaging the torque over complete rotations of
the motor/bearing. To make it easy to perform this type of averaging an option has been added to the
Advanced tab for Stepped Flow tests. This is called Integer rotation averaging.

When selected for each step, the rheometer will average data over as many complete rotations that can be
made in the programmed point time.
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If the point time does not allow for a complete rotation, the test will continue until the criteria of a
complete rotation is met. You need to apply common sense when using this mode, particularly in a stress
controlled test as there is no way of knowing how long the test will take as seen in the message displayed
in the window shown to the right.

If you step from high to low, you can collect data and then abort the test once your patience threshold has
been exceeded.

In controlled speed mode, the theometer is able to calculate the length of the test so you can judge if this is
acceptable before starting.

Test Step temination | Advanced | General

[otor mode

| T
The time to collect data cannot be estimated when controling stress

Test | Steptermination | Advanced | Genaral

Woormose  EYTREEEN -

[¥] Integes rotation averagng

The time to colect data will be between 5.006 and 62 83 seconds for
sach poirt.

Smart Swap Geometries

Smart Swap™ geometries are an extension of the Smart Swap technology previously used by AR2000
temperature systems. These geometries can be automatically identified when installed on the rheometer.
The geometry serial number is encoded in a magnetic strip on the head of each geometry. When the
geometry is set up for the first time a link is established between this serial number and a geometry file in
the instrument control software. The geometry then becomes “Smart”.
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When a Smart Swap Geometry is attached to the rheometer, a sensor registers the attachment and slowly
spins the shaft to read the serial number from the magnetic strip. The software then loads the geometry file
associated with this serial number as shown in the figures below.

anart swap geomebry changed

The instrument is reading the smart swap geometry serial number, E! : 5
Please wait... =

Smarl swap geometry changed il

The instrumerkt has detected that the smart swap geametry has changed
Geametry file lnaded
B0mm 1% HA AL cone = S86326. angeam

It may become necessary to disable the Smart Swap feature - for example you may want to temporarily use
a geometry that, for some reason, cannot be read. Unchecking Smart swap enable on the Geometry menu
will accomplish this.

Procedure Motes Experimen
Hew...
Open...
v View
Smart swap enabled
Smart swap database maintenance

Summary Information...

For more information, refer to the chapter on Smart Swap Geometries in the AR-G2 Operator's Manual.

Image Capture

The AR-G2 has the ability to allow you to view steaming video from the ETC Viewer or a compatible web
cam within the instrument control software. Once the appropriate driver has been installed, the camera icon
in the main tool bar (shown in the figure below) toggles this option.

v
()& & B N, ife | K ? K2

The following are highlights of the ETC Viewer and image capture software capabilities. For detailed
information, please refer to the AR-G2 Operator's Manual.

* Animage can be captured (with certain limitations) for every saved data point. This is activated on the
Options/Experiment tabs for each procedure type.

e The streaming video (live image) for the ETC viewer has lighting and focus controls.
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* Right clicking on the image allows access to the image set-up, where you can select from the available
cameras, adjust size preferences, etc

» Ifimages have been stored with the data file, the individual point images can be viewed in the data
analysis software by checking the point image under Options/Settings. The image for the current point
(marked with '*' on the graph or highlighted in the table view) is shown in a dockable window.

» The stored images can be played back in sequence by selecting Show image sequence from the pop-up
menu.

Support for TA Update

TA Update will be available for all software packages supplied by TA Instruments. If your computer is
connected to the Internet with a TA Update-ready version of Advantage or Orchestrator, you will be able
to configure your system to automatically check for updates to software and firmware. This will allow you
to keep up to date with new features and bug fixes. RAS5.2 is the first version of Rheology Advantage that
supports TA Update. To access this new feature, select Help\Check for updates on the main menu.

For more details on configuring and using TA Update, click the Help button when the program opens to
access the online manual.
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Previous Versions of New Features in Rheology
Advantage

Click here to open the document containing the New Features that were present in Rheology Advantage

versions 5.1, 5.0, 4.1. 4.01, and 3.0.
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TA Instruments Offices

For information on our latest products, contact information, and more, see our web site at:
http://www.tainstruments.com

TA Instruments — Waters LLC
Corporate Headquarters

159 Lukens Drive

New Castle, DE 19720

USA

Telephone: 302-427-4000
Fax: 302-427-4001
Email: INFO@tainstruments.com
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