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Introduction
Viscosity is often described as the measure of the resistance of a material when under an
applied stress. This measurement allows for the “thickness” or “thinness” of a sample to
be determined in order to describe a materials internal resistance to flow. When more
complex materials are being studied, rheology is utilized in order to properly study the
sophisticated structures that these materials often have. These materials are primarily
defined by properties which are between purely elastic material and Newtonian fluids.
Anton-Paar’s Modular Compact Rheometer 302 (MCR)is a rheometer that utilizes an EC
motor technique, low friction bearing, and an optimized normal force sensor in order to
optimize its performance. These line of MCR’s are primarily utilized to perform a variety
of rheological tests, such as rotational, oscillatory, and a combination of both. The
RheoCompass software is used for control of the system. The modularity of the system
allows for the integration of a wide range of temperature devices and application-specific
accessories.

Instrument Setup
Before Starting
1. Ensure that the compressed air is 90 psi or higher.
2. Ensure that the MCR is off, and that no experiment is in progress.
3. Check that the desired mount (i.e. what you place your sample on) is in place.
IMPORTANT: If your sample will stick to the measuring plate, unscrew the
Base Mount and insert the Disposable Metal Pan + Fixture.

Figure 1: The RheoCompass Main Menu.

Setup
1) Log into the computer.
a. User Name: Student
b. Password: P@ssword1
2) Turn on the power switch on the left side of the MCR
and allow for boot up.
3) Unscrew the Protective Cover off of the Quick
Connector and set it aside.
4) Go into the Anton Paar RheoCompass software.
5) Navigate to the Control Panel (CP) and Initialize

Figure 2: Control Panel

Figure 3: Physical Components

6) CP: Wait for the system to identify that it is OK.
a. Note: The system will not initialize if a
measurement system is already connected.
7) Connect the desired measurement system to the quick
connector coupling, and line up the alignment marks.
8) Move the Quick Connector down to clasp the system.
9) CP: Click on Reset Force.
10) CP: Set desired temperature in Temperature and wait.
Instrument Range: -150 to 1000 °C
11) CP: Click on Set Zero-Gap for system identification.
12) CP: Select an appropriate Minimum Gap setting for your
sample. The typical minimum value is 1 mm.
13) CP: Click on the Load Arrow to position the system.
14) Load your sample onto the selected mount.
a. If there is too much on your sample, the sample
will need to be trimmed with a spatula.

Figure 4: Connecting the Quick Connector
to the Measuring Tool

Figure 5: The left image shows a sample that needs to be
trimmed until it becomes like the sample on the right

Gathering Data
When using a rheometer, there are two measuring methods available: rotational tests and
oscillatory tests. With rotational tests, the measuring device turns in only one direction. For
oscillatory tests, the measuring device oscillates around the axis. Knowing which test to use is
crucial for gathering the best data of your material.

Rotational Tests:
• The shear rate profile, made up of different rotational speeds is set to determine the shear
rate 𝜸𝜸. Using this profile, the rheometer is able to determine the required shear stress 𝛕𝛕
according to the Viscosity Law η = 𝛕𝛕 / 𝜸𝜸. As this test is considered destructive, it is
primarily used for characterizing the viscous properties of materials with a relatively
simple internal structure.
Oscillatory Tests:
• For oscillatory tests, the sinusoidal oscillations are set in order to investigate the samples
viscoelastic properties at rest. When performed within a sample’s linear-viscoelastic
range, this test is considered “nondestructive” as its applied forces does not disturb or
destroy the materials microstructure. As such, this test is primarily used for investigating
the stability of materials with a complex structure.

Selecting and Running a Test
1)
2)
3)
4)

Click on an application in My Apps to create a new project.
Press Start. Enter information into test name, operator, sample, and description.
CP: Place the system into the minimum gap
Click on Continue and the system will start collecting data.

Figure 6: The Test Definition Page

Test Customization
1) Go to the Test Definition Page after selecting an application.
2) To alter the order of steps, simply click, hold, and drag the action to a new place.
3) To add steps into the definition, click on Insert in Ribbon: Analysis, Analysis Step.
a. Other Options: Analysis, Measurement, Export, Wait, etc.
4) To delete steps, click on Delete in Ribbon: Analysis, Analysis Step.
5) When finished, press Start to begin the test.

Measurement
1) To select a variable, click on Add in Ribbon: Measurement, Set Variable.
a. Repeat this multiple times to have multiple variables within an interval.
b. Use Delete to delete a selected variable.
2) To add a separate interval, click on Append in Ribbon: Measurement, Interval.
a. Repeat multiple times to have multiple intervals in a test.
b. Use Move to alter the order of intervals.
c. Use Delete to delete a selected interval.
3) In the Details Tab, modify the options within the Selection Tabs (Name, Info… etc.)
a. To toggle whether a measurement occurs within a given interval, selecting
Amplitude and frequency within the Ribbon: Details, Set Values.

Analysis
1) To select an analysis method, click on Insert in Ribbon: Analysis, Analysis Step.
a. Use before and after to determine the order of steps.
b. Use Delete to delete a selected step.
IMPORTANT: The steps above only show a small portion of the options available for
customization. Do not attempt to create or customize a testing procedure without proper training.

Figure 7: Custom Test Definition Page

Data Handling
Analysis
1) Left-Click on a data point in your figure.
2) Click on the Analyze button in the Curve Ribbon Group
3) Select your desired Analysis Operation.

Exporting a Single Item
1) Go to the desired item and right-click on it.
2) Select Copy
a. For a table, first click on Select all
3) Open up a text-editing software and Paste

Generating a Report
1)
2)
3)
4)

Select the Window Ribbon
In the Window Ribbon Group, click on New Report.
Click on Show incompatible report templates to prevent fitting errors.
Select an appropriate report template for your data needs.
a. If you need to change the diagrams or tables within the report, simply go into the
Insert Ribbon Group under Report and click on the Table or Image button.
5) When finished altering the templates to your desire, click on Create PDF/XPS

Finishing Up
1.
2.
3.
4.
5.
6.

Place the measuring device into the Load position.
Exit out of the data collection and analysis software programs.
Remove all samples.
Turn off the power to the rheometer using the toggle switch.
Clean the mount and the measuring device.
Log out of the computer.

Common Problems:
The compressed air or power isn’t working.

Do Not Touch the Rheometer or Sample! Leave the sample, measurement system, and tool
alone until the air and power have been fully restored. Moving the system without power will
lead for the system to break.
Following the return of air and power the rheometer may be stuck. If this occurs, take the MCR
offline by pressing the “Online” button on the mini pad. After pressing reset, the measurement
system will raise up and can be safely removed.

The program crashed while a test was ongoing.

Do Not Touch the Rheometer or Sample! Leave the sample, measurement system, and tool
alone until air and power have been fully restored.

The RheoCompass software isn’t connected with the MCR.

Notice: For any problems not covered under this section, contact Phillip
Chapman at (802) 878-4130 or pchapma2@jhu.edu.

