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Rotational Rheology course
Module 7
Modifying Sequences – Worked examples
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Module Overview
• Module 7: Modifying Sequences

1. Find Value Example

2. Using Triggers Example
• Automatic LVER detection

3. Importing Sequences
• Import existing sequences, to make them 

sub-sequences within other sequences
• To produce complete solutions
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Worked Examples
• Please copy these examples to help you utilize the software

1. Find value
2. Using triggers to advance a test

• Calculate max minimum points
• Calculate a value based on variables in the software
• Edit live display 

3. Importing an existing test to make a sequence of tests

Key to the slides

Information only 

Follow this worked example
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Modifying sequences: Overview
• rSpace contains many test sequences that cover the commonly used tests 

in research and QC

• A test can be opened and edited to become more bespoke to the user

• To open a test for editing, find the sequence that most closely resembles 
what you want to do (e.g. using rFinder) and right click to open or edit 
sequence
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Modifying sequences: Overview
• The first tab on display in the design window will be Properties

• This informs you what the test does and what results to expect

• Live display tab shows what would be displayed as part of the test

• Start sequence is in effect the flow chart that the test sequence will follow. 
• There may be also some Other tabs which will be linked in to the sequence from the 

master Start sequence tab
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Modifying sequences: Palette

• The palette can be used to add more measurements, analysis or actions to the 
sequence

• Drag and drop the action in to the appropriate position in the Start Sequence 
flow chart
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Worked Example 1

• Modifying Sequences: Find Value
• Using the Find Value action to find and report values

Key to the slides

Information only 

Follow this example
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Modifying Sequences: Find Value 1.1

• Often, it is necessary to find a point on a curve that does not necessarily 
have a data point associated with it

• This example finds the samples viscosity at 10 s-1 from the recorded data

• Open “Toolkit_V001” to edit and add a Find Value action from the 
Palette
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Modifying Sequences: Find Value 1.1

• It is now necessary to configure the Find Value action in the 
Properties view, to work on the correct data and output the result 
correctly

• Highlight the Find Value action and select Properties (tab next to 
Palette), to display the Properties window
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Modifying Sequences: Find Value 1.1

• Each analysis sequence can be 
configured to run as part of a sequence 
(on a defined data set), or after the data 
has been collected (on a highlighted data 
set)

• Select the appropriate box during 
sequence writing/editing, either:

• Active selection:   Analyses the 
highlighted data that has already been 
obtained

• Sequence results:     Incorporates the 
analysis into the sequence. (It is 
necessary to select the data set 
required, as multiple measurements 
could be made in a single sequence)
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Modifying Sequences: Find Value 1.2

• Configure the Input Data tab to look 
at:

• X-variable (what you know, i.e.. Shear 
rate)

• Y-variable (the parameter for which 
you want to find the value i.e. Shear 
viscosity)

• In the Data selection region, ensure 
that the “Final results” in the 
viscometry shear rate table is enabled

• Configure the Input Parameters tab 
to:

• Find a value of X at 10 (i.e. a shear 
rate of 10 s-1
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Modifying Sequences: Find Value 1.2

• Analysis actions will calculate x and y terms only (unless told what 
parameters “third terms” are required)

• To output other required parameters,  add “third terms” in to the Output 
Parameters tab

• Configure the Output Parameters tab by
• Clicking the Edit button, and using the “>” icon to select required terms to the 

right hand side.
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Modifying Sequences: Find Value 1.3

• Select , you will notice your Find value entry is included 
in the Results view

• The Find value result data can be viewed on a table. Right click on the result and 
send it to a table template, found using rFinder: Viscometry - Results data
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Modifying Sequences: Find Value 1.4

• Data in your table will be displayed in columns

• Only the parameters originally selected in the Output Parameters section of 
the Find Value action will contain data. To remove surplus columns, highlight 
(by clicking and dragging across their headings) and right click to select 
Remove Selected Columns

• Right click in the table and select Horizontal
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Modifying Sequences: Find Value 1.4

• Save the modified Table template in the User Templates folder
• Computer - rSpace\User Templates

• The template can now be used to automatically, view the Find Data result in 
the sequence
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Modifying Sequences: Find Value 1.5

• Alternatively you can display the table automatically within the ‘Live data’

• Return to your sequence (Design – Toolkit_V001) and select the Live Display
tab. Add a new table from the Palette to the lower half of the Table tab

• OR create a New analysis tab by hovering over the central icon
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Modifying Sequences: Find Value 1.5

• Apply the newly created table template by right clicking on the new 
table, and “Apply Template”
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Modifying Sequences: Find Value 1.5

• Go to the Table Properties box, by right clicking on the new table.  
Select the Result data box under the Find value action, to link the 
table to the required data
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Modifying Sequences: Find Value 1.6

• The Find Value result is now 
shown in the Live Display

• This example covered some of 
the fundamental features of 
rSpace:

• How the data is generated in 
the Results view

• Analysis on the sequence 
results is done by selecting 
data via the Data selection 
window which shows all the 
data possibly generated 
using the sequence

Run the sequence again
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Worked Example 2

• Modifying Sequences: Using Triggers to automate 
sequences

• Triggers can be used to progress the test under the users pre-
defined conditions

• This worked example finds the LVER from a strain sweep and 
uses a strain inside the LVER automatically in a subsequent 
frequency sweep

Key to the slides

Information only 

Follow this example
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Modifying Sequences: Automating 2

• We will modify existing sequences to automatically determine the strain limit 
LVER, and use this in a frequency sweep

• Open Toolkit_O001 and select the oscillation action

• Select Advanced properties (   ) and select Triggers (    ) to open the edit 
function. We want to trigger to stop the action when the LVR strain limit is 
reached…
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Automating 2.1: Trigger Selection

• What trigger should be used to determine the end of the LVER?
• The LVER limit is where material structure starts to break down
• Typically, elastic modulus (G’) is most sensitive to the LVER, as it is a 

direct measurement of sample structure

› Trigger would be where G’ decreases by 5% AND
› Harmonic distortion (i.e. good data quality) decreases by 5%
› Also include similar trigger for viscous modulus (G’’) AND HD

LINEAR VISCOELASTIC REGION - LVR
0.08 % for a body lotion
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Automating 2.1: Triggers (Information)

• Triggers are advanced settings 
where a specified task is 
triggered depending on set 
conditions

• For the trigger to be activated, 
two options are available:
• All of the conditions on each of 

the Triggers line needs to be 
satisfied (AND)

• Any of the lines needs to be 
satisfied (OR)

• (The conditions of each line can 
be edited in the Selected Trigger 
Condition box)

› Conditions
› Tasks

How to do this will be detailed in the 
following slides.
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Automating 2.1: Adding a Trigger

• ADD a trigger, and set the Perform action to “Skip to next action”

• ADD conditions

1

2

3  
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Automating 2.1: Defining Conditions

• ADD two conditions for each trigger:
• 1. G’ AND harmonic distortion decrease by 5%

• 2. OR G’’ AND harmonic distortion decrease by 5%

• The triggers will look like this:
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Automating 2.1: Trigger Completion

• Click on OK to complete the triggers
• The triggers will now stop the oscillation action just after the LVER 

strain limit (Amplitude sweep)
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Automating Example 2.2: Calculating the LVER
• The Critical strain at which the test stopped can now be found by 

finding the Peak strain
• Add a Peak and Valley analysis action to find the peak value of strain
• This will find the largest applied strain value. i.e. the strain before the 

triggers skipped to next action

LINEAR VISCOELASTIC REGION - LVR

Critical strain
γc = 1.58% 
(0.0158 strain units)

Amplitude sweep for a polymer sample

*TRIGGER Stopped 
Measurement*
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Automating Example 2.2: Calculating the LVER
› Link the Peak and Valley analysis to the required data set 

(Oscillation amplitude table – Final results)

› This is just outside the LVER, so it will need to be adjusted to lie 
within the LVER
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Automating 2.3: Calculating the LVER

• Now we have found the Critical strain we need to find a strain that we 
will use in further oscillation tests. 

• The stress or strain that you can select is arbitrary, as the structure is 
not altered within this range, but consider;

• Too close to the critical strain risks damage to the sample structure
• Too low in stress/ strain may result in noisy data

• As a guide use around 10% of the critical strain. (The next few slides will guide 
you on how to automate this) 

LINEAR VISCOELASTIC REGION - LVR

= 0.158% 
(0.00158 strain units)

10% of γc
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Automating 2.3: Calculating the LVER

• Add a Calculate Value action, to calculate the usable strain
• On the Properties / Result tab, click on the ellipsis (      ) to set up the 

Equation
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Automating 2.3: Calculating the LVER

• A summary of all of the variables in the sequence are listed in the 
Values tab

• Expand Sequence, and double click on “Global maximum x value” 
to add the peak strain value and then divide by ten (/10)
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Automating 2.4: Using Strain in a Test

• Now we will add a frequency sweep to the test 
• Open Toolkit_O002 and copy the “Oscillation frequency table” 

action to the modified Toolkit_O001
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Automating 2.4: Using Strain in a Test

• Select the Calculate Value action, and connect the Output to the 
Shear strain of the Oscillation frequency table

• The calculate action should be before the frequency table action, as it 
will then modify the strain value before running the frequency sweep
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Automating 2.5: Set up Live Display

• To view the data as part of the sequence, add a new chart to the Live 
Display
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Automating 2.5: Set up Live Display

• Apply an applicable template, and connect the data
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Automating 2.5: Set up Live Display

• Double click on the page tab to rename the page.  Update the Gap 
and Normal force, Temperature and Live data pages as required 
(e.g. connect data)
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Automating 2.6:Can we make this quicker?

• These examples are designed to demonstrate to how assemble 
custom sequences

• Frequently, this is not required.  Does a sequence exist already?
› Use rFinder to search 

for a similar sequence: 
e.g. amplitude 
frequency

› A version of this 
example is already 
included in rSpace as 
Oscillation_0006

› These built in sequences 
are useful references to 
help understand how the 
sequences are put 
together
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Worked Example 3

› Modifying Sequences: Importing Sequences
 Import existing sequences, to make them sub-sequences 

in other sequences.  To produce complete bespoke 
solutions.

Key to the slides

Information only 

Follow this example
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Sub-sequence 3.1: Modifying Sequences 

• A large library of sequences are included in rSpace but it is not 
exhaustive, you may wish to run several tests and analyses as part of 
one sequence

• This example will add a load sample sequence to an existing 
sequence, so that it is run every time

• Open Toolkit_V003, and search rFinder for “load sample”
› For this 

example, we 
will use 
Sample_0021

› Make a note of 
the location of 
the sequence 
(C:\Users\…)
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Sub-sequence 3.1: Import Sequence

• Select Sequence / Import sequence
• Navigate to the rSpace directory, then Design / Sample and select 

Sample_0021
• Notice how the entire sequence (except the Properties tab) is 

imported, including the Live Display with connected links
• Remember that this imported sequence will not run unless it is linked 

using the “Run Subsequence” action.(     )
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Sub-sequence 3.2: Run Subsequence

• To link the sub-sequence, add the Run Subsequence action to the 
main sequence at the appropriate place (i.e. Before measurement)

• Then select the imported sequence from the action properties
• After the imported sequence has run, the sequence will return to the 

action following the “Run Subsequence” action in the Start Sequence
tab.  (In this case:  “Set full temperature equilibrium”)
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Sub-sequence 3.3: Check Live Display

• The sequence should work as required however, it may be worth 
“tidying up” the Live Display tabs

› Importing 
subsequences also 
imports all of the 
associated Live 
Display views, and 
can create duplicate
tabs. However each 
will have different 
data connected to it

› For example, this live 
display shows a 
second Gap and 
Normal force tab

Duplicate Gap and 
Normal force tab
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Sub-sequence 3.3: Check Live Display

› Duplicate tabs 
can be deleted by 
using Sequence / 
Delete page

› The links  to the 
data that the 
duplicate was 
connected to can 
then be enabled 
so that all 
applicable data is 
displayed on one 
chart
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