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Introduction
About Rheocalc T

Rheocalc T is designed for use with the DV3T rheometer or the DV2T viscometer and a
Windows XP or above operating system. It collects data from the rheometer and allows
it to be saved, viewed, printed, plotted, and analyzed. Features include:

e Wizards to guide you through the creation of common tests

e Yield Testing, alone, or in conjunction with other viscosity measurements
e Secure 21CFR features including multiple logins, access levels, digital
signatures, and data storage in a password-protected database

Looping functions for repetitive tasks

Kinematic Viscosity measurements

QC Limits displayed on the graph

Math models: Bingham, Casson, NCA/CMA Casson, Power Law, IPC Paste,
Herschel-Bulkley

Averaging of collected data, by step or over the whole test

o Export of results to Excel or read-only PDF formats

o Temperature offsets, to adjust software readings to a calibrated standard
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Minimum System Requirements

. . |Windows XP or above, 32-bit or 64-
Operating System:

bit
Processor Speed: 2 GHz
Memory (RAM): 2GB
Screen Resolution: 1280 x 800
Communications: USB port
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Contacting Brookfield

Email: sales@brookfieldengineering.com
Website: www.brookfieldengineering.com
Telephone: 508-923-5000 or 800-628-8139
Fax: 508-946-6262

Address: Brookfield Engineering Laboratories, Inc.
11 Commerce Boulevard
Middleboro, MA 02346 USA
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How to Create a Test

BT 1) [spindle [sca-281-] Test Method
: Test Name : Protocol AG7
SAMPLE IDENTIFICATION
Folder 1 Company A - 2 Folder 3 20 ml Reagent 12z - Sample Name 16 hr after mixing -
Folder 2 Study X¥Z - Folder 4 - Automatically Increment the Run Number
Step Speed Data Collection Data Interval | End Condition End
{#) (RPM) Type (00:00:00) Type Value
50,00 Multi Point 00:00:01.0 Time 00:01:00 3

STEP PARAMETERS
SteplT of ’T 4 ’ New ] ’ Insert ] ’ Delete ]
Speed 50. RPM [] add to last Speed ‘ [[] Temperature 25 .0 °C  [] add to last Temperature
Data Collection [Multi Point v] Data Interval 00:00:01 Avg Duration | 00:00 [7] collect point at Step End
End Condition [Time v] 00:01:00 2|0 0O °
QC Limits | None = BB 0.00 Highl 0.00 ‘ Density 0.0000  g/om® | [] include step in Test Avg

| LOOP PARAMETERS

'AUTOMATIC RESULTS

1 Choose a Spindle
Make sure the appropriate spindle is chosen for the test.

2 Set the Sample Identification
Define the folders and sample name that the data will be saved under. The test
cannot be run without defining the sample name.
If "Automatically Increment the Run Number" is checked, each test run will save
its data to the same folders and sample name, but will automatically increase the
run number.

3 Adjust the Values in the Step Grid
Any values displayed in the Step Grid can be adjusted within the grid. Click once
to select the box you want to edit, and a second time to enter the edit mode.
Change the box to the desired value, then click outside the box to save the
change.

4 Add Steps (optional)
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If the Step Grid does not display enough test steps or options, expand the Step
Parameters panel. From this panel you can add steps, delete steps, change the
values of a step, and add options such as QC Limits.

5 Set Up Loops (optional)
Expand the Loop Parameter panel if you wish to set up loops for your test. Loops
are useful for repetitive tasks, such as running a test at several evenly spaced

speeds.

6 Set Automatic Results (optional)
Expand the Automatic Results panel if you want specific actions to take place at
the end of the test run. Among other options, you could have math model
analysis carried out at the end of the test run, or have the data report
automatically exported to an XLS file.
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How to Load Files

WIZARDS 'I 4“_,'}( H File Search Results

TESTS "' Folder1 | Folder 2 Folder 3 Folder 4 Sample Name |Rum| Test Used Run Time |Tested Ey‘

Hoyee W Test RE&D Time to Stop Test | TS Appendinsg Steps 1/ 75 Appending Steps Test 1/5/2015 9:25:00 AM
ANALYSIS

Joyce W Test RE&D Time to Stop Test | TS Appending Steps 2 TS Appending Steps Test 1/5/2015 9:26:00 AM
DATA / GRAPH «

loyce W Test RE&D Time to Stop Test | TS Appending Steps 3 TS Appending Steps Test 1/5/2015 9:39:00 AM
) Joyce wT Ts RE&D Dept Appending test again 2 TS Simple Appending Test 1/5/2015 2:48:00 PM
D Joyce Test Wizards Test abc Time to Stop Test | 1.2.16 RC-392 Bug 21216 RC-392 Test 1/6/2015 8:46:00 AM
) Joyce Test Wizards Test abc 3 Time to Stop Test | 1.2.16 RC-392 Bug 3/ 1.2.16 RC-392 Test 1/6/2015 8:54:00 AM

] Joyce Test Wizards Test abc Time to Stop Test | 1.2.16 RC-392 Bug 1/12.16RC-392 Test 12/15/2014 4:35:00 PM
[ Joyce wT TS RED Dept Appending test again | 1) TS Simple Appending Test  12/24/2014 9:56:00 AM

Folders (7] Joyee wWT s RE&D Dept Appending test again 3 T5 5imple Appending Test 1/6/2015 8:41:00 AM

1 - & soyee Wizards Test Cosmetic Corp Eye Gel Dept Eye Gel Sample 3| Eye Gel Sample Test 1/6/2015 8:43:00 AM ;
) Joyce Wizards Test Cosmetic Corp  Eye Gel Dept Eye Gel Sample 1| Eye Gel Sample Test 12/8/2014 2:08:00 PM | userl

2 1 M [ Joyce Wizards Test Cosmetic Corp Eye Gel Dept Eye Gel Sample 2| Eye Gel Sample Test 1/5/2015 4:17:00 PM

3 A | [} Joyce Test Wizards Test abc Time to Stop Test | 1.2.16 RC-392 Bug 4/1.2.16 RC-392 Test 1/6/2015 8:54:00 AM

4 -

Sample Name

Date Saved from [ 1/20/2015 B~
to [ 1/20/2015 @+
Search Text

Joyee

=T

1 Choose the Search Criteria
The first step to loading a Test or Data file is to search for the file. Fill out
information in the Test Search Panel or Data Search Panel to narrow the search.
You can search by the folders the file is under, the file name, or the date the file
was saved. You can also do a general search for a given piece of text in any
field.

2 Perform the Search
Once the search criteria is set, click the Search Button (magnifying glass icon) to
perform the search. Note that the software will search for files that meet all of the
criteria. If Folder 1 is set to "Company A" and Folder 3 is set to "Study XYZ", the
software will display all files which have both "Company A" for Folder 1 and
"Study XYZ" for Folder 3. If the Search Button is clicked with no search criteria
set, all Test or Data files will be displayed.

3 Choose the Desired File(s) from the Search Results
Once the search is performed, the results will be displayed in the Search Results
Table. Check the box next to the file(s) you wish to load. Only one Test File can
be chosen, but multiple Data Files can be chosen at one time.

4 Load the Chosen File(s)
Once the file(s) are chosen, load them by clicking the Load File Button (Open
Folder icon) at the top of the Search Results Table.
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Only one Test File can be loaded. The Main Display will switch to the Test Setup
Window when a Test File is loaded.

Up to 20 Data Files can be loaded at the same time. The Main Display Area will
switch to the File List Panel and display the Data Graph and Data Table when
Data File(s) are loaded. If a Data File is loaded into Data Set #1 and Automatic
Results have been chosen for that Data File, these automatic actions will be
carried out after all Data Files are loaded.
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How to View and Size Different Items in the Main
Display Area

7
DASHBOARD  COMMUNICATIONS
TEST STATUS
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1 Default Displays
There are default displays which go with each Action Panel. The Wizards Panel
displays the currently chosen Wizard; the Test Panel displays the Test Setup
Window; the Data/Graph Panel displays the Data Graph and Data Table; the
Analysis Panel displays the graph or table of the currently chosen analysis.
Clicking the tab for any of these Action Panels will always revert the Main Display
Area to that panel's default display.

Certain actions also cause default displays, such as switching to the Data/Graph
Panel at the start of a test run, and displaying the Search Results Table when the
Search button (magnifying glass icon) on the Test Search Panel or Data Search
Panel is clicked.

2 The "B" Button
To provide more room for the items in the Main Display Area, click the Brookfield
"B" button in the upper left-hand corner of the software screen. This will collapse
the Status Bars at the top and the Action Panels on the left side, close any open
Utility Panels on the right side, and maximize the items in the Main Display Area
(as shown above).
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3 Expand/Collapse Arrows
To expand the collapsed Status Bars or the Action Panels, click the
Expand/Collapse Arrows on the panels. These arrows can be used to individually
expand or collapse these panels at any time.

4 Sliding Utility Panels
The Utility Panels on the right side expand and collapse by sliding. Hovering the
mouse over the Utility Panels name will cause the panel to slide open. The panel
will remain open as long as the mouse is over the panel, and will slide shut when
the mouse leaves the panel. To force the panel to stay open, click the thumbtack
in the upper right-hand corner of the panel. The Utility Panel will then stay open
until the thumbtack is clicked again and the mouse leaves the panel.

5 Display Item Drop Down Lists
If you wish to see different items than what are in the Default Displays (such as
the items shown above), you can load these items by choosing them from the
Display Item Drop Down Lists. When the arrow in the upper left-hand corner of
any Main Display Area window is clicked, a list of available items will drop down.
Clicking an item on this list will load that item into that window. Whenever a new
item is loaded, all the displayed items size evenly.

Note again that clicking any Action Panel tab will revert the Main Display Area
back to that panel's corresponding default display.

6 Sizing Bars
The size of any item in the Main Display Area can be adjusted by grabbing and
dragging the grey Sizing Bars between the Main Display Area windows. Note that
whenever new items are displayed (because an Action Panel tab is clicked or a
new item is loaded from the Item Drop Down List) all displayed items will again
be evenly sized.
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Set up User Logins and Set up Secure Access to the
Software

| [E
User Accounts

Merbrsi

Groups:

Require User Login

I Create / Edit Accounts ] 4 ﬂ; Adrninigtrator
© el Administrator
Audit Trail 483 Power User
. Q t_mickim
| Show AuditTrail | 4 82 User
Retention Time 8 idoe
1 months I

Password Policy
# of Failed Logins 3 &)

=
- =
Minimum Length 4 =
Password Expires after
=]
1 & menths .
User name: Ldoe
Backup
( Full Name: Jane Dos
Backup / Restore

Password: I T Ty YY)
Yerfy Passwond; ssssssssssssssss

Aocess Count: 36 Enabled
Created Date: 1141372013
Last Access: 11/14203

ok || Canesl |

SlooLuiwpy poddns [Eajuya || | SaIpUIds Wolsna | | sBuinas alnjeiadwa ) | | S)un JuaLweinsea

Login: administrator | Change Password Log Off | i

1 Create Users

A From the Administrative Tools Panel, click the Create/Edit Accounts button to
bring up the Security Settings dialog.

B In the Security Settings dialog, click the Users tab then the Add User button to
open the Edit User dialog.

C Inthis blank dialog, enter the user's login name, their full name (for signing files)
and their password.

D Click OK to create the user.

E To create additional users, click the Add User button again.

2 Review the Access Level Permissions
A Go to the Groups tab to review the Access Levels (Administrator, Power User,
and User) and the permissions assigned to each of these access level groups.
B To deny a group the ability to perform a task, on the left side highlight that task
under that group and click the right arrow &.

10
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To give a group the ability to perform a task, on the left side highlight the group
name, on the right side highlight the permission name, then click the left arrow

W

Assign Users to an Access Level Group

A

B

C

D

Once all users have been created and the access levels have been reviewed,
click on the Membership tab to assign each user to an access level group.

To add a user to a group, on the left side highlight the group, on the right side
highlight the user, and click the left arrow <)

To remove a user from a group, on the left side highlight the user within the
group, and click the right arrow @.

Once all users have been assigned to a group, click Close to leave the Security
Settings dialog.

Set Administrative Policies

A

Various password policies can be set from the Administrative Tools Panel:

a # of Failed Logins - how many times a user is allowed to unsuccessfully login
before the software shuts down;

b Minimum Length - the minimum length required for any passwords set;

c Password Expiration - determines how often users will need to change their
password. A setting of 0 means that passwords will never expire.

The Administrator can also set the Audit Trail retention time here. The

Administrator can coordinate the Audit Trail retention time with the company's

document retention policy, to insure records are retained long enough, but

without having old entries take up database space. A setting of 0 months means

that audit trail entries will be kept indefinitely.

Require Login
A Once all users, permissions, and policies are in place, check the Require User

Login checkbox. When the software starts up, it will require that the user log in
using a valid login name and password. The tasks which the user can perform
will be determined by the access level of the login used.

11



Overview

Click on the picture below to learn more about an area.
1 = Status Tabs 2 = Action Panels 3 = Main Display Area 4 = Utility Panels 5=
Favorites Bar

DASHBOARD | s
Viscosity 4075.00 & S 20.00 BEY Torque 16 Setpoint 25 O R& Spindle:
Shear Stress 1051.00 Shear Rate [P4eRel0|0] /s Temperature 20.7 B 2 EEEE BRLDIN-85
[ 7| Protocol AG8 |8 5
g = o = - ES
u WIZARDS yi| [E & al@l ke slembEs (B 3
— a
TESTS Data Graph Brookfield Engineering Labs 5
100 3
File =
o Datal ¥1 s
z i
ANALYSIS 3 /1 -
R e
] |z = 1 3
D GRAPH « lE \ \ E
|
File Li: E
— e 3
o b5
Details 2 T T T T T T T T T =S
— 0 50 100 W g 00 350 400 450 5
Time (s) E
Speed Ramp E’
Run 1 TimeSmIe X Avis | Time - ¥ Axis | Torque - Y Axis 2| Bath ] ﬁ
Run Date 1/20/2015 259:00 AM TR 5
B w
Test Name Speed Ramp = g.
Tester [3¢]| ] =] < | pata set #1 Fite Name - 1.2 18/ speed Ramp_1. .
Spindle Name DIN-85 Loop (#) Step(#) Pt(#) Time(s) Viscosity (cP) Speed (RPM) Torgue (%) Sh Stress (dyn/em®) ShRate (1/s) Temperature (°C) Bath(°C) =
Torque Range RV 0 3 1 00:01:47.0 97.60 2000 160 2518 25800 250 495 | g
Serial Number 8569334 0 4 2 00:01:52.0 95,57 3000 235 36.08 32700 250 494 3
M@] Notes | Display Test Usad | 0 5 3 00:01:57.0 9577 4000 314 49.42 51,600 250 ag4 @
Conditioned at 25°C for 24 hrs before o 6 4 00:02:02.0 96.14 50.00 304 62.01 54500 250 494 E
testing o 7 5 00:02:07.0 96.58 60.00 475 74.76 77.400 250 493 -
g
0 2 6 00:02:12.0 96.55 70.00 55.4 27.19 90.300 250 493 g
o 9 7 00:02:17.0 96.69 80.00 634 09.78 103.200 250 493 E
3
0 10 8 00:02:22.1 96.92 90.00 715 112,50 116.100 250 492 2
o 11 9 00:02:271 96.87 10000 794 125.00 129.000 250 492 -

10:36:04 AM 7 015 ‘ H

12



Status Tabs
Dashboard Tab

)
- DASHBOARD | COMMUNICATIONS az

Viscosity 3343.00 &2 sl 20,00 BRY Turque% Setpuint"c Spindle:

Shear Stress 862 40 ENEEEIEEEEE 25 SO0 P2 Temperature °G 1l EEEE ELDIN-85

TEST STATUS

Displays the incoming data from the rheometer and temperature controller in the units
selected. "Spindle" is the spindle currently being used: the Test Spindle if a test is being
run, or the Manual Spindle if the speed is manually set.

13
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Communications Tab

DASHBOARD | COMMUNICATIONS ‘

SBDV3T [ % Search | | Thermosel [ % search |

(] Port [#= Connect| | [H] Por [+~ connect |
L)

TEST STATUS

Click on the picture to learn about each control, or click here to learn more about
establishing communications.

14



Status Tabs

Test Status Tab

TEST STATUS

e 1 B 00:00:06 End Condition | 10 | - current 00:00:04

Loop n Count End Condition H 00:00 EeNiEs

The Test Status tab displays the current status of an ongoing test. Click on the picture
to learn more about each area.

15



Action Panels

Tests Panels

Test Search Panel

Use the Test Search Panel to search for test files based on given criteria. Check the
desired test from the Search Table and load it by clicking the Load File button (open
folder icon). Once a test has been loaded using the Test Search panel, that test will be
displayed in the Test Setup window.

WIZARDS

(=]

File Search Results

|/ Folder1 | Folder 2 Folder 3 Folder4 Test Name Date Saved ‘ Spindle
[/ 10hn NG Ad Hoc test speed ramp 1124 11/24/2014 8:13.00 AM RW-7
DATA/ GRAPH John WS Speed ramp 10-100 11/24/2014 3:24:00 PM RW-7
RS ] d-speedramp 13/16/2014 9:43.00 AM  5C4-27
= speed ramp 1 12/19/2014 4:17:00 PM RW-7
TESTS < Nl speed ramp ort8o6ra 12/23/2014 11:08:00 AM RV-7
Search Manual O speed ramp 83b ewf 12/23/2014 11:23:00 AM RV-6
[/ 10hn W-5 Speed ramp 2step 1/14/2015 5:02:00 PM RW-7
Folders
1 -
2 -
3 -
4 -
Test Name
-
Date Saved from [ 1/21/2015 [E~+
o O 1/21/2015 @~
Search Text
ramp
CJ - -
hY

16



Action Panels

Test Setup Window

The Test Setup window is used to view, create, and modify tests.

Click on the picture below to learn more about each area. To learn more about creating
tests, click here.

SULSSS=-1 14 e Spinde [sCa28 ~] Test Method

7% DB I e o war oo

SAMPLE IDENTIFICATION

DATA / GRAPH

Folder 1 Brookfield - Folder 3 Silicone - Sample Name W4 speed ramp -
ARBSS Folder 2 Viscostty Standards - Folder 4 30,000¢P - Automatically Increment the Run Number

&«

TESTS Inc Data Collection End Condition End
Speed Type Type Value

Loops are highlighted in blue.

Folders woo [ Single Point Time 00:05:00

1 - LOOP #1: Step 2 to 2, Loop Until Loop Count =4 OR Torgue > 90,0

2 - 225 Single Point. Time 00:05:00

3 -

4 -

Test Name

Date Saved from [ 1/21/2015 @~

R e g | STEP PARAMETERS =
Search Text LOOP PARAMETERS =
ramp AUTOMATIC RESULTS =

[ ]
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Manual Test Panel

Use the Manual Test panel to set the rheometer and temperature controller to a

specified speed and/or temperature, and to manually record data points.

s i+ o alaf B[O el (@)
Data Graph Brookfield Engineering Labs
I File
DATA / GRAPH 10 + Datad 1
z —
ANALYSIS ] —
| =z
TESTS « I
o
0
Maximum Viscosity Spindle a 2 4 6 8 10 12 14 20 2 24 26
9760  |op oines || : Time o)
Timm\e[seonnds '] XAx\s[Time A \‘Ax\s ¥ Axis 2| Esth IF]
Set Speed / Temperature
Set Spead RPM = Data Table
Set Temperature °c E =Y ﬁ f Data set #1 File Name - manual test run_1
Manually Take Data Points

Loop (#) Step (#) Pt(#) Time(s)

Start Test Take Point

71250
1161.00
121000

Stop Test

50.00 7.3
50.00 119
50.00

2 00:00:20.5

o o
o o
o o 3 00:00:25.2

124

Viscosity (cP)  Speed (RPM) Torque (%) Sh Stress (dynfem?) ShRate (1/s) Temperature (°C) Bath (°C) =
1 00:00:10.2

458.50 64.500 208
748.10 64.500 208
78060 64500 208

EEEE
EEEE
EEEE |~




Action Panels

Favorites Bar

e i b et Tl Protocol ABB | 10-100 | speed ramp 1124 | Eye Gel Sample Test | Protocol AG7 !
Run Test

Remove from Favorites

Use the Favorites Bar to save shortcuts to your most frequently used tests. When a
saved test is loaded into the Test Setup Window, you can click the Add Favorite button
(Star icon) to add the test to the Favorites Bar. A new button will appear with the name
of the test on it.

When any Favorites button is clicked, its corresponding test will be automatically loaded
into the Test Setup Window.

Right-clicking on a Favorites button brings up a pop-up menu with two choices: "Run
Test" and "Remove from Favorites". If "Run Test" is chosen, the software will try to
immediately run the corresponding test. Note that for this option to work, the Sample
Name must be saved as part of the test template. If "Remove from Favorites" is chosen,
the button is removed from the Favorites Bar.

19
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Data Panels

Data Search Panel

Use the Data Search Panel to search for data files based on given criteria. Check the
desired data files from the Search Table and load them by clicking the Load File button
(open folder icon). Up to 20 files can be loaded into the File List at one time.

WIZARDS File Search Results
TESTS |" Folder1 | Folder2 Folder3 Folder4 Sample Name |Run‘ Test Used Run Time Tested By
21 1oyce W Test RED Time to Stop Test | TS Appending Step. 1 TS Appending Step 1/5/2015 9:25.00 AM
[ 1oyee W Test RED Time to Stop Test | TS Appending Step. 2 TS Appending Step 1/5/2015 9:26:00 AM
[ soyee W Test RED Time to Stop Test | TS Appending Step 3 TS Appending Step 1/5/2015 9:39:00 AM
e | Joyce WT 5 RED Dept Appending test ag 2 T5 Simple Appendi 1/5/2015 2:48.00 PM
DA / GRAPH ] Joyce Test Wizards Test abc Time to Stop Test | 1.2.16 RC-392 Bug 2 1216 RC-392 Tesi 1/6/2015 8:46:00 AM
W [ 1oyece Test Wizards Test abc Time to Stop Test | 1.2.16 RC-392 Bug 3 1.2.16 RC-392 Tesi 1/6/2015 8:54:00 AM
= Joyce Test Wizards Test abc Time to Stop Test | 1.2.16 RC-392 Bug 1 1.2.16RC-392 Tes!  12/15/2014 4:35:00 PM
[} Joyce WT s RED Dept Appending test ag 1 TS Simple Appendi  12/24/2014 9:56:00 AM
Foldars 21 1oyce WT TS RED Dept Appendingtestag| 3 TS Simple Append| 1/6/2015 8:41:00 AM
1 - Joyce Wizards Test Cosmetic Corp Eye Gel Dept Eye Gel Sample 3 Eye Gel Sample Te 1/6/2015 8:43:00 AM
Wizards Test Cosmetic Corp Eye Gel Dept Eye Gel Sample 1 Eye Gel Sample Te: 12/8/2014 2:08:00 PM userl
2 T Joyce Wizards Test Cosmetic Corp Eve Gel Dept Eve Gel Sample 2 Eye Gel Sample Te: 1/5/2015 4:17:00 PM
3 ~ ||| 1oyce Test Wizards Test abc Timeto Stop Test |12 16 RC-392 Bug, 4 1.2.16 RC-392 Tes! 1/6/2015 8:54:00 AM
4 -
Sample Name
Date Saved from [ 1/21/2015 B+
to [0 1/21/2015 B~
Search Text
layce

l: E:

20



Action Panels

File List Panel

This panel lists all the loaded data sets. All files which are checked in the File List are
graphed in the Data Graph. Clicking on a file name in the list brings up that file's data in
the Data Table.

WIZARDS | [F ol @@l ke (a3
. Data Graph Brookfield Engineering Labs

I I I I I I
File
ﬁ § + Datal 1
=3

= 100
£ AR A
DATA / GRAPH « HEEE! : ! 4
| LY
Details o |- T T T T T T T T T T
e i} 100 200 300 400 500 600 700 e00 500 1000
Data File Name ; [ Time (s)
1 Speed Ramp_1 T\meSceIelseonnds '] XAxis[T\me - VAxis Y Axis 2 | Eath 1=
[[12 speedramp 1124 1 = Data Table
i zﬁ :;E iiz::z @[;“@Em Data set #1 File Name - 1 2 18/ Speed Ramp_1
[[]5 speedramp1124_4 =|||| Loop (#) Step (¥} Pt(#) Time(s) Viscosity (cP) Speed (RPM) Torque (%) Sh Stress{dyn/cm®) ShRate (1/s) Temperature (°C) Bath(°C) =
6 0 3 1 00:01:47.0 a7.80 20.00 18.0 25.18 25.800 250 495 E‘
a7 0 4 2 00:0152.0 9557 30.00 235 36.98 38.700 250 49.4
Os o 5 3 00:0157.0 9577 40.00 314 49.42 51600 250 494
0o 0 8 4 00:02:02.0 06.14 50.00 304 62.01 64500 250 494
(] B 0 7 5 00:02:07.0 96.58 60.00 475 7476 77.400 250 49.3
b1 o a8 6 00:02:12.0 96.55 70.00 554 ar.19 90300 250 493
12 0 =] 7 00:02:17.0 08.69 20.00 6234 99.78 103.200 250 493
[BEES 0 10 8 00:02:22.1 96.92 90.00 715 11250 116.100 250 492
E 14 h o 11 9 00:0227.1 96.87 100.00 794 12500 129.000 250 492 -

21



Rheocalc T Manual

Data Details Panel

This panel displays the details of the data file highlighted in the File List.

WIZARDS ol [+l alel k] blslEE [©)
s o Data Graph Brookfield Engineering Labs
e File
+ Datal Y1
ANALYSIS 50
DATA / GRAPH
Search
o
2 3 4 5 7 a El 10 11 12 13 14 15 16
Time (s)
Data Name Eye Gel Sample | P S
Run i Time Sﬂale[seounds v] XA!US[TimE - VAxis ¥ Axis 3 Esth | =
Run Date 12/8/2014 2:08:00 PM || Data Table
Test Name Eye Gel Sample Test mmmmﬂ B
= = Data set #1 File Name : Joyce/ Wizards Test/ Cosmetic Col Gel De Gel Sample_1
eter vt 2 NEENEIFEA o/ Eye ot/ Eve ple_

Spindle Name ULA

o

Torque Range LV
Serial Number 82568348
@][d’][@] Notes | Display Test Used |

Motes on sample preparation.

22

o o oo

Loop (#) |Step (#) Pt(#)

1

R R e

Time (s)
1 00:00:03.1
2 00:00:06.1
3 00:00:09.1
4 00:00:12.1
5 00:00:15.1

Viscosity (cP)

55.60
61.07
61.60
61.60
61.67

Speed (RPM) Torque (%) ShStress (dyn/cm®) ShRate (1/s) Temperature (°C) Bath (°C) =

9.00 83.4 6.12 11010 227
9.00 916 6.72 11010 227
9.00 924 678 11.010 227
9.00 92.4 8.78 11010 227
9.00 925 6.79 11.010 227

EEEE
EEEE
EEEE
EEEE
EEEE

>




Results Panels

Math Models Panel

Bingham
Casson
NCA/CMA Casson
Power Law

IPC Paste
Herschel-Bulkley
ThixIndex

Click on the picture below to learn more about each area.

WIZARDS

Action Panels

Choosing a math model fits the current data (Data Set #1) to that
model and displays the numerical results in this panel and in the
graphical results in the Math Model Graph.

Click on the image to the left to learn about the available math
models.

TESTS

DATA / GRAPH

ANALYSIS «

—— T
Math Models Averagil
 wath Models  Averaging
—
Yield

Math Model - NCA/CMACasson -
Results

Plastic Viscosity = 96.2 cP
Yield Stress = 0.004 dyn/cm*
Confidence of Fit=98.6 %

(1+a)¥t = 29t + (1+a)¥(mD)
‘Where:

1 — Shear Stress

D = Shear Rate

1 = Plastic Viscosity

1°* = Yield Stress

a = Gap Ratio

{1+a)SQRT(Shear Stress) (dyn/cm?)

244

224

204

o] [+ e alal kb e

Math Model Graph: NCA/CMA Casson

Brookfield Engineering Labs

+ Raw Data

//

Fitted Curve

=

=

o

T T T T T T T T
2 4 B k] 10 12 14 16
(1+a)SQRT(Shear Rate) (1/sec)

Plastic Viscosity =96.2 ¢cP  Yield Stress = 0.004 dyn/cm®  Confidence of Fit = 98.6 %
File: 1.2.18/ Speed Ramp_1

T
18

;v
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Post Test Averaging Panel

Use this panel to average data from the current data file (Data Set #1). Data can either
be averaged over each step, or over the entire test. When the Average button is clicked,
the data is averaged according to the settings, and the results are displayed in the
Averaging Table.

WIZARDS - Step Averaging
— File: Br s ity Sh d/ Shmilicone/ 30,000cP/ W-5 speed ramp_5
Step (#) Calculation Viscosity (cP) Speed (RPM) Torgue (%) Sh Stress (dynfcm?®) Sh Rate (1/s) Temptr (°C| Bath (°C) Density (g/cm®) *
DATA / GRAPH » 1 Average 3025.64 17857 1081 1513.13 50.000 244 575 0.0000
1 Standard Deviation 121530 0.00 43.4 B607.85 0.000 0.0 o 0.0000
2 Average 4558.25 9104 827 115820 25490 244 575 0.0000
2 Swandard Deviation 1100.66 1250 209 28211 3501 00 o 0.0000
3 Average 471036 3786 354 49539 10.600 244 575 0.0000 |_
3 Standard Deviation 162273 10.80 139 18393 2.989 0.0 0 0.0000 1
[ — 4 Average 2419.36 23832 1126 157647 66.731 244 575 0.0000
Post Test Averaging 4 Standard Deviation 741325 4082 36.6 512.04 11457 0o o 0.0000
@ Step Averaging 5 Average 267874 24993 1339 1875.00 69.981 244 575 0.0000
Averages all the points within each 5 Standard Deviation 5.36 0.49 0.0 0.00 0.137 0.0 ) 0.0000
step, and lists the averages by step. 6 Average 5962.37 67.86 786 110022 19.000 244 575 00000
6 Standard Deviation 2717.60 2575 353 494 .66 7.211 0.0 0 0.0000

) Test Averaging
Averages all the points over all the
chosen steps within the test run.
Choose the steps to include:

Step #1 -
Stap #2 ‘_

m

Step 2
Step #4

Step #5
Stan #AR

Average = g =
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Action Panels

Yield Panel

Use this panel to calculate the yield of the current data file (Data Set #1). The Yield data
can be graphed as either Torque vs Time or Stress vs Strain.

TS Ui [+ el alal Rl e
TESTS 100- Yield Graph Brookfield Engineering Labs
* Yield Data
DATA / GRAPH %0 Cal Curve
a0+
704
B0+
£
g =
Caloulate Yield =4
=3
Results 404
Yield Stress dyn/em?
Torque at Yield % 307
Graph 204 —
@ Torque vs Time '__,,.-«—”""'
(”) Stress vs Strain 10 //
Settings ol
Sez=)= AN 0 2 H B 8 10 2 18 18 18 2 2 2 %
Torque Reduction = 100 % Time (sec)
Yield Stress = 844.0 dynicm®  Torque at Yield = 21.1%
File: Folder1/ Folder2/ Folder3/ Folderd/ YIELD test_2
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Utility Panels

Measurement Units Panel

Viscosity 1y
i) centiPoise (cP)

(C) Poise (P)

i@ milliPascal-secs (mPas)

Use this panel to choose what measurement units to
display throughout the software. Any changes made to
the measurement units will not take effect until the
software is restarted.

i : IClick on the picture to learn more about each area.
(| Pascal-seconds (Fas)

(") centiStokes (cSt)*

0 millimeter®/sec (mm3/s)*
* Requires a Density value
Speed Control

@ Revolutions/min (RPM)
(™) radians/second (1/5)
Temperature

@ Celsius (°C)

(") Farenheit (*F)

Stress

@ Dynes/cm?® (dyn/cm®)

) Mewtons/meter® (N/m?)
(") Pascals (Pa)

Density

@ grams/em? (g/cm?)

(1 kilogram/metert (kg /m*)

SI00 ] uilpy | | poddng Enuysa ] (sapuids woisng | sauies adnjadus |




Utility Panels

Temperature Settings Panel

Temperature Settings 7

Probe Offsets

Use this panel to adjust various setting concerning
temperature.

[None v]
Mame

Click on the picture to learn more about each area.

Mone

Offsat
0. c | Ad |

| Delete || Edit |

Controller Offsets

[Therm osel v]

Mame

Thermosel

Offset
02 ¢ | Ad |

Delete | | Edit |

So00 | UWpy | poddng enuyse | sspuids wogsng | | SHun e LIEInses iy

End Condition Reading
(") Probe
@ Controller

Default Temperature
40 0 °C

Default between tests
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Custom Spindles Panel

Custom Spindles

100 Unity

Code 102

Mame Duo
SMC 2 .
SRC 2220

¥MG O .

[ Crear || aaa |

[Dehfte][ Edit |

28

= Use this panel to enter custom spindles. Enter a number
2 land name for the spindle, and its factors. Once the

ustom spindle has been added, it will appear in the

pindle drop down list in the Test Setup Window. If the

= custom spindle is chosen for a test, all of the viscosity,

2 Ishear rate, and shear stress calculations for that data file

ill be calculated using that custom spindle's factors.




Utility Panels

Technical Support Panel

Technical Support il | = If you encounter issues during the operation of

FSTD_SPIMDLE_48;Restricted,000811E
1/20/2015 1:09:41 PM Rx:
FSPEC_SFIMDLE_2;Code;13300820E
1/20/2015 1:09:41 PM Rx:
FSPEC_SPIMDLE_3;Mame;custom00126
1/20/2015 1:09:41 PM Rx:
FSPEC_SPIMDLE_4.5MC;3.6250001F4
1/20/2015 1:08:41 PM R
FSPEC_SPIMDLE_5;SRC;1.000000138
1/20/2015 1:09:41 PM Rx:
FSPEC_SFIMDLE_6YMC;9.55400814F
1/20/2015 1:09:41 PM Rx:
FSPEC_SFIMDLE_7;Restricted, 0008340
1/20/2015 1:08:41 PM Rx: FENDOOO325
1/20/2015 1:08:41 PM Rx: FENDOOO325
1/20/2015 1:09:41 PM Rx: 8344
1/20/2015 1:10:34 PM Running Test: 517
Protocol AGE

1/20/2015 1:10:35 PM Tw: V13880297
1/20/2015 1:10:35 PM Rx: VOOB039
1/20/2015 1:11:35 PM T V17 TO00BT
1/20/2015 1:11:35 PM Rx: VOOB039
1/20/2015 1:12:35 PM Tx: VOOO0D08317
1/20/2015 1:12:35 PM Ry VOOB039
1/20/2015 1:12:35 PM iTX: RS0382C
1/20/2015 1:12:35 PMATX RAL
1/20/2015 1:12:35 PM tRx: RS0398C
1/20/2015 1:12:35 PM tRx: RAL
1/20/2015 1:12:36 PM Test ended

ﬁ the software, save the Technical Support Log

= before closing the software. This log can be

2 lemailed to Brookfield. The information in this log
may be useful in troubleshooting the issue.

5|00 UIWpY | | Ssa|puids wosng | | s3umes adnjeladwa] | | S1un U
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Administrative Tools Panel

|Iser Accounts
Require User Login

Various Administrative tools are
located on this panel. The
Administrator can create user
accounts here, as well as set

| Create / Edit Accounts | password policy, show the Audit
Trail, and back up or restore the

Audit Trail database.

| Show Audit Trail |

Click on the picture to learn more

Retention Time about each area.

1 months

Password Policy
# of Failed Logins 3

W @b

Minimum Length 4

Password Expires after

1 % maonths

Backup

Backup / Restore

SioL uipy  woddns [eojuyoal salpuids Woisng  SBUmES almeiadwal | S)UM JUSLWEINSes |y

Login: administrator | Change Password Log Off
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Troubleshooting

Establishing Communications

DASHEOARD | COMMUNICATIONS ‘

¢ @ Auto Zero

Establishing Communications for the First Time:
Rheometer

1. Install the software before connecting the rheometer. Note that, depending on the
computer operator system, you may be asked to connect the rheometer during
the installation. In this case, steps 2 and 3 will occur by the end of the installation.
Connect the USB cable to the computer and the rheometer.

Turn on the rheometer. Windows should display several messages as it
automatically detects a new USB device and locates the driver for it. When it is
done, Windows should indicate that the device/hardware is installed and ready to
use.

Make sure the rheometer is in External Mode.

Start the software. Once the software is up and running, go to the
Communications Tab and click the "Search" button in the "Rheometer” box. The
software will find the port which the rheometer is connected to then light up the
green light.

w N

ok

:I'emperature Controller

1. Connect the RS-232 cable to the computer and the temperature controller. Turn
on the temperature controller and make sure it is in Remote Mode.

2. Start the software. Once the software is up and running, go to the
Communications Tab and click the "Search" button in the "Temperature
Controller” box. The software will find the port which the temperature controller is
connected to then light up the green light.

Establishing Communications on a Regular Basis:

« The easiest way to ensure communications is to have the rheometer and
temperature controller connected, turned on, and in the correct mode
before starting the software. The software will then automatically connect with
the instrument at start up.
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« If you turn on the rheometer after the software has started, the rheometer's port
will not be listed in the port list. Hit the "Search” button to find the rheometer port
and start communications.

« If you turn on the temperature controller after the software has started, the
correct port should still be chosen in the port list. Hit the "Connect" button to start
communications.

« If you change where the communications cable is connected to the computer, hit
the "Search" button to find the new port and start communications.
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Troubleshooting

Troubleshooting

If you encounter a software issue which you cannot resolve, please contact Brookfield
for assistance.

Please have the following information on hand:

1.
2.

oo

An exact description of the error that occurred. Screenshots are useful.

The circumstances under which the error occurred: which button was pushed,
what operation was under way, etc.

Any changes to setup or usage from when the software was operating properly to
when the error occurred.

The software version, the rheometer model and firmware version, the
temperature controller model.

The computer operating system, its processor speed and amount of RAM.

The Technical Support Log.
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