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Kinexus Accessories
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At a Glance

KINEXUS ACCESSORIES

UV Curing system Solids Fixture Solvent trap Universal 

Container holder
Texture 

Analysis

Twin Orbital Ball Du Nouy Ring

Bicone Disposable Plates Dispersion 

Accessories
Spiral Groove Starch Paddle Crumb Rubber Kit Universal Upper 

Mount

Tribology Rheo Microscope Immersion Cell Immobilisation 

Cell
Three Point Bend 

Accessory
Fibre Film 

Accessory
...And More!
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UV CURING SYSTEM

- Track the cure properties of 

samples with varying UV intensity, 

film thickness, time and 

temperature

- Safe and enclosed automated 

exposure cell

- Software controlled light source
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UV Curing
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TORSION / SOLIDS 

FIXTURES ACCESSORY

- Measure torsional stiffness

- Measure moisture/solvent 

absorption with time

Controls temperature, dry/wet, 

& oscillation parameters
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• The Kinexus Torsion/Dynamic Mechanical Analysis (DMA) system 

is designed to work with the concentric cylinder system and allows 

solid samples (e.g. final product) to be tested directly. The system 

extends the current characterization capabilities of the Kinexus, 

allowing mechanical properties and material transitions to be 

evaluated as a function of time, temperature, stress and strain, in 

both dry and wet environments. 

https://www.malvernstore.com/en-

gb/categories/accessories/rheology-measurement/knx0158

Solids Fixtures / Torsion Accessory 

https://www.malvernstore.com/en-gb/categories/accessories/rheology-measurement/knx0158
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Torsion Accessory
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SOLVENT TRAP (KNX2513)

- Prevents evaporation

- Control the atmospheric gas

- Thermal insulation from 

ambient conditions

- Maintain humidity (using a 

humidity generator)
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Solvent Trap
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Solvent Trap
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Solvent Trap
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Results of Ketchup with and without the 

solvent trap over 20 hours

Solvent Trap
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UNIVERSAL CONTAINER 

HOLDER

- Load sample containers 

directly  onto the instrument

- Eliminates unnecessary 

material handling

- reduces H&S risks

- eliminates unwanted sample 

perturbation
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Universal Container Holder (KNX0149 and KNX2277) 

• The universal container holder enables you to test your samples 

within a custom container / beaker, which is particularly useful 

when analysing delicate samples or where you don’t want to 

disturb structure by removing from their container. The universal 

container is multi-functional, also serving as the base for the 

texture analysis geometries.

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-

geometries/KNX0149

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/KNX0149
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TEXTURE ANALYSIS

- Allows vertical three point 

bending / brittleness tests

- Allows cone penetration

- Allows hemispherical 

penetration tests
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Texture Analysis Accessory
https://www.malvernstore.com/en-gb/knx2292

The texture analysis 3 point bend system is designed to allow measurement 

of your samples using the Kinexus’ axial capabilities. Capturing the force to 

failure, enabling direct comparisons of sample’s brittleness and strength.

https://www.malvernstore.com/en-gb/knx2292
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Texture Analysis
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Texture Analysis Results

› Repeatability › Room Temp vs. Fridge
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Texture Analysis Results

Stale

Fresh

Dunked



© Malvern Panalytical 2018

Chocolate Fingers!
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Texture Analysis Results

• Milk & White Chocolate Finger vs. Milk Chocolate Finger 
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• 90° 50mm diameter acrylic cone geometry with zeroing tool (to be 

fitted onto a KNX0095 upper geometry adaptor) 

24 May 2019Title of the presentation22

KNX0228

Penetrometer
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TWIN ORBITAL BALL

- Measure start up stress

- Measure flow properties of 

large aggregate mixes

Control stress or rate, gap, 

temperature
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Twin Orbital Ball Geometry

• The twin orbital ball geometry is 

designed for measuring large 

particulate samples such as cements 

and slurries.

KNX2525
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DU NOUY RING

-A platinum iridium ring

- Measure surface tension / 

surface rheology of a liquid

- Determine surface changes 

with varying shear, temperature 

and time
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DuNouy Ring

• The DuNouy ring is used for testing 

the interfacial rheology of materials 

with strong interfaces, i.e. the 

interface between two immiscible 

fluids such as oil and water. A 

standard DuNouy ring is used in 

combination with the low inertia 

design and low torque sensitivity of 

the Kinexus motor to allow for the 

most sensitive interfacial 

measurements on a rotational 

rheometer.

https://www.malvernstore.com/en-

gb/categories/accessories/measuring-systems-geometries/knx4041

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/knx4041
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BI-CONE

- Measure interfacial rheology 

phenomena between immiscible 

liquids or liquid/air interfaces

- Determine interfacial rheology 

changes with varying shear, 

temperature and time
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Bi-Cone

• The bi-cone is used for testing the 

interfacial rheology of materials. It 

incorporates both a cone on the 

underneath and the top of the 

measuring interface, and is 

designed to measure the rheological 

properties at the interface between  

two immiscible fluids.

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-

geometries/knx0126

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/knx0126
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DISPOSABLE PLATES

Useful for:

- Rheology of thermosets

- Any curing or adhesive testing

- Corrosive / abrasive samples

- Safely dispose of toxic or bio-

hazard samples
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• The disposable plate system is a

perfect solution for studying samples

that cure or set during testing such a

thermosets, adhesives and paints. Both

upper and lower disposable plates are

available in various sizes, and are easy

to remove and dispose of following a

measurement.

24 May 2019Title of the presentation30

https://www.malvernstore.com/en-gb/categories/accessories/measuring-

systems-geometries

Disposable Plates

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries
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DISPERSION PADDLE

- Measure start up & mixing 

flow forces

- Dissolution time (for slurries of 

soluble materials)

Controls shear stress or rate, 

temperature, direction & gap
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• The dispersion paddle can be used for those materials that are 

rapidly settling / sedimenting. Designed to be used with a lower 

C34 cup, the paddle will prevent particles in suspension from 

settling during a measurement, allowing the bulk viscosity of the 

samples to be measured. 

24 May 2019Title of the presentation32

https://www.malvernstore.com/en-gb/knx2334

Dispersion Paddle

https://www.malvernstore.com/en-gb/knx2334
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Dispersion Measuring Tools -
Uppers

• There are a range of geometries to characterise these dispersed 

systems…

1. Smooth cup and 

bob (DIN53019)

2. Splined (1mm 

grooves)

3. Spiral grooved 

(2mm grooves)

4. Vane tool

5. Mixing paddle

1 2 3 4 5
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Shear Rheology

• A rheometer typically applies a rotational 

speed, and measures the required torque… 

for all measuring tools
• This effectively measures the resistance to movement, the 

resistance to flow…. Viscosity

• For shear viscosity, the shear profile should be understood

• Torque is translated to shear stress

• Speed is converted to shear rate 

More absolute More relative

Top plate, surface 

area (a) rotates 

with force (f)

u

h
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Which Geometry to Use? – Shear Consideration

• Very much depends on the system
• Ideally start with the more absolute 

• Work towards the more relative if the sample requires it

• It is important to remember that to measure shear viscosity we 

need to shear the sample
• However, to mix / disperse / help suspend a material we need to apply some turbulent flow

• Shear flow will still be apparent

• This does compromise the measurement, hence to use only when needed
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Which Geometry to Use? 
Mixing Consideration

• The different geometries also mix by a different amount…

› The different geometries also mix by a different amount…
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Relative Geometries?

• The use of mixing geometries have been known
• However, often these just report torque, or are used on Newtonian samples

› Malvern Instruments is a rheology 

company
▪ We know the importance of viscosity 

measurements

› Torque to stress and speed to 

shear rate conversions are 

calculated with real materials
▪ Shear thinning

▪ Power law

▪ Yield stress type…
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Paddle Geometry

• Paddle mixing type

• Comparison with a CP4/40 

geometry
• A known “absolute” geometry 

applying a constant shear rate
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Propeller Geometry

• Propeller type

• Comparison with a CP4/40 

geometry
• A known “absolute” geometry 

applying a constant shear rate
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Calculation of these Constants: Article Accepted

• More details of this calculation

• Coming soon, please ask for more details
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Sample Loading Difficulties -
Plates

• To demonstrate the difficulties in measuring such 

dispersed systems, initial testing was with a 

serrated plate setup

• The plates squeeze the liquid out of the sample
• Teeth of geometry selectively measures pulp

• Sample settles with time

50 s-1 with plates

Viscosity decreasing 

with time: unstable
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Advantages of Dispersion 
Geometries

• Straight forward loading
• Sampling remains robust with no selective interaction

• Paddle keeps dispersed material suspended

• Opens up sample measurement potentials

Comparison at 50 s-1

Viscosity relatively 

constant with time: “stable”
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SPIRALLY GROOVED BOB

- Test samples that sediment /  

phase separate quickly

- After sample reaches thermal 

equilibrium, it can mixed rapidly 

to re-suspend

- Test after a defined rebuild time
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• This spiral grooved geometry will aid in minimizing samples from 

sedimenting (e.g. starch, slurries), while keeping the geometry 

configuration, and shear profile, similar to that of a standard C25 

geometry.

24 May 2019Title of the presentation44

https://www.malvernstore.com/en-gb/categories/accessories/measuring-

systems-geometries/KNX2195

Spiral Groove Bob

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/KNX2195
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STARCH PASTING CELL

- Disperse and test starch and 

rice flour powders according to 

AACC Int’l, ICC, RACI and PRC 

standard methods

- Full temperature, shear rate, 

stress, speed and gap control
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• Starch is commonly used in food 

processing - when it is dissolved in 

water it can be used as a thickener or 

stiffening agent. The Kinexus rheometer 

can monitor the changes in viscosity of 

the sample as the starch dissolves, 

however the challenge is to keep the 

starch granules suspended and mixed. 

The Kinexus starch paddle and analysis 

in rSpace provides starch paste 

variables such as peak viscosity, 

holding viscosity and final viscosity. 
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https://www.malvernstore.com/en-gb/categories/accessories/measuring-

systems-geometries/knx2238

Starch Pasting Cell

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/knx2238
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Starch (Paste) Testing

• Standard testing requires the use of a custom temperature profile 

to heat, then cool…

• Analysis provides starch paste variables

› Pasting Temperature
▪ Temperature at which the 

starch starts to dissolve

› Peak Viscosity
▪ Highest viscosity where all of 

the starch has dissolved, 

before breaking down under 

shear

› Holding Viscosity
▪ The viscosity after the 

constant shear, breaking 

down the associated 

structure

› Final Viscosity
▪ Viscosity of the paste after 

cooling
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CRUMB RUBBER KIT

- Designed for measuring the 

rheology of rubber modified 

asphalt blends

- Excellent thermal insulation 

- Temperatures up to 200°C
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• The Crumb Rubber kit consists of a shallow hard-anodized 

aluminium cup insert for use with the Kinexus cylinder cartridge 

and is designed to measure crumb rubber asphalt mixtures 

directly. A low volume, wide gap concentric cylinder enables 

samples with larger particles to be measured for more accurate 

testing. 
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https://www.malvernstore.com/en-gb/categories/accessories/measuring-

systems-geometries/KNX2230

Crumb Rubber Kit

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/KNX2230
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UNIVERSAL UPPER MOUNT

- Quick release upper mount for 

any user attachments

- Mounts onto the motor /  

bearing cover

- Can be used with any other 

Kinexus accessories
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• Advanced mounting fixtures to the upper (moving) stage of 

Kinexus. Designed to accommodate optical systems, and imaging 

camera systems next to the upper geometry. 

24 May 2019Title of the presentation51

https://www.malvernstore.com/en-

gb/categories/accessories/measuring-systems-geometries/KNX0132

Universal Upper Mount

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/KNX0132
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MOONEY EWART

- Measure yield stress

- Viscosity flow properties

- Apply a uniform shear history to a 

sample

Controls shear stress / rate, 

temperature
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• The Mooney Ewart features a conical bottom on the upper bob 

geometry. Incorporating a cone on the upper geometry enables the 

shear rate at the bottom of the bob to match that on the sides, 

between the bob the cylinder to enable absolute viscosity 

measurements.

24 May 2019Title of the presentation53

https://www.malvernstore.com/en-

gb/categories/accessories/measuring-systems-geometries/knx2507

Mooney Ewart

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/knx2507
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TRIBOLOGY ACCESSORY

- Frictional / lubricity testing

- Wear testing

Can control forces, shear rates 

and temperatures
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Tribology

https://www.malvernstore.com/en-gb/categories/accessories/measuring-
systems-geometries/knx2281

https://www.malvernstore.com/en-gb/categories/accessories/measuring-systems-geometries/knx2281
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Overview

• Background to Tribology
• Kinexus Tribology Accessory

• Typical Tribology Results

• Tribology Sequence

• Example results
• Different samples

• Different forces

• Other uses

• Tribology Markets/Applications
• Food

• Lubricants

• Biological materials
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Tribology Background

• Rheology is a bulk

material property

• Tribology is like the

surface rheology
• It is effectively the

measurement of

friction

• Instead of measuring the bulk sample with a fixed gap tribology 

measurements the friction (torque) under a constant applied force (so a 

very small gap)
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KNX2281 (Principle) Tribology 
Accessory

• Ball on three plate design
• Design based around ISO7148

• Used with plate cartridges (KNX2001 Plate & KNX2007 Hooded, with hood open)

• KNX2252 HTC cartridge
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Typical Tribology Results

• Typically plot torque (i.e. resistance) against angular velocity under 

constant force

• Friction is measured under different speeds
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Tribology Results

• Engine Oils: 3 different price ranges

Most expensive

Mid-range

Cheapest
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Tribology Sequence Available

• Tribology sequence available to assist with testing
• Based on shear rate ramp of 0.001 to 100 rad/s

• Due to the nature of the measurement, sample loading is not typical and 

steps the user through the required procedure
• Note: any standard lower plate (PLS65, PL40) is required
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Example Results 1: 2 Stroke 
Oil: 1N vs 10 N

• Measuring friction under 

increasing applied force
• As expected, under increased 

force increased torque 

required

• Higher resistance
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Example Results 3: Different 
Materials

• Comparing different material types at 1N
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Other Uses

• The tribology accessory can also be used to measure the wear of different 

materials with different samples
• With a new set of plate measure the surface profile (metrology)

• Load the sample and “rotate” for 30mins, 60min, 90mins etc.

• After each time period measure the surface (roughness) profile

• The faster the surface roughens, the more wear

Initial 
Condition

After 30 min 
at 10N with 
“2 Stroke” oil

Note: the plates & ball are designed to wear and be replaced
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Replaceable Plates and Ball

• KNX2290 Spare Plates 
• Stainless Steel (pack of 100)

• 2017 £950 UK ex. Works

• Alternative quantities (30, 500 or 1000) also 

available to purchase

• Other materials potentially available

• Aluminium, PP, HDPE, bone(!)

• KNX2291 Spare Ball
• Stainless Steel (pack of 1)

• 2017 £30 UK ex. Works

• Other materials potentially available
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Applications for Tribology

• Lubricants (Petrochemicals)
• For general comparison of different samples

• Industrial tribometers are available which apply 

kiloNewtons of force and test to failure; not 

applicable for Kinexus

• Foods
• Can be considered related to mouth feel  (as can 

bulk rheology)

• Saliva (or saliva substitutes) can be added to the 

reservoir

• Biological Fluids
• For example, artificial joint friction
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KNX2282
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KNX2283
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RHEO-MICROSCOPY

- View, photograph & video 

your sample while measuring 

the rheology

- See structural changes of 

emulsions & dispersions under 

varying shear & temperature 

conditions
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• The UV/Visible Transparent Borosilicate Glass 

plate used with the UV Curing System can 

also be configured with a microscope to allow 

microstructural changes to be observed during 

rheological testing.  The microscope is 

mounted underneath the quartz plate (directly 

below the sample) and allows processes such 

as the break-up of emulsion droplets, 

alignment of particulates or fibres in a flow field 

and/or imaging of shear flow or shear banding 

within a sample. The microscope is mounted 

underneath the quartz plate (directly below the 

sample). 
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https://www.malvernstore.com/en-gb/knx0239

Rheo-Microscope

https://www.malvernstore.com/en-gb/knx0239
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KNX0239 Rheo-Microscopy

• Allows users to research the rheology of 

a sample while simultaneously viewing 

the microstructural changes occurring 

within it from below with a microscope.

• Package includes:
• USB microscope with fixation device

• Kinexus Optical Cell Mechanics (KNX5008)

• Feet extensions (to raise the height of the 

Kinexus for easy access to optics) 

• For use with Kinexus Cylinder Cartridge 

(KNX2002)

24 May 201972

Overview
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KNX0239 Rheo-Microscopy
Microscope Capabilities – Resolution 

Example
The rheo-microscope enables 

detail to be captured down to a 

few microns. The image on the 

right shows the pattern on the 

glass slide captured by the 

rheo-microscope.
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KNX0239 Rheo-Microscopy

• Adjustable radial position – to enable 

imaging at various shear positions
• From centre position to outer edge of plate

• Adjustable axial position for focal plane 

control 
• Monitor shear banding (sample dependent)

• Temperature control from the cylinder 

cartridge
• Allows for the sample temperature to remain 

consistent during measurement

• Quick release mechanism to allow optics to be 

removed for post-imaging high temperature 

measurements where the electronics would 

limited the maximum testing/imaging 

temperature
24 May 201974

Features
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KNX0239 Rheo-Microscopy

24 May 2019Title of the presentation75

Specification

• Opti-TekScope OT-HD

• Up to 200x magnification

• DSP: High power Digital Image Monarch Processor

• Sensor: Advanced CMOS sensor, 2.0MP

• Resolution: 1600 X 1200

• Interface: USB2.0

• Frame rate: 30 frames/sec

• USB cable Length: 165cm
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IMMERSION CELL

- Allows samples, eg. Hydrogels 

& tissue samples, to be tested 

while immersed in water or buffer 

- Prevents drying

- Controls temperature, ionic 

strength and can simulate in-vivo 

situations
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• The immersion cell is designed 

to prevent samples from drying 

out during measurement. 

Samples (such as hydrogels) 

are immersed in a compatible 

liquid so to allow measurements 

to be conducted without drying 

influencing the results.
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https://www.malvernstore.com/en-gb/knx2333

Immersion Cell

https://www.malvernstore.com/en-gb/knx2333
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IMMOBILISATION CELL

- Measures dewatering time of a 

sample during shear

- Determine effects of particle 

shape

- Measure effectiveness of 

surface sizings

- Simulate coating processes
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• The Kinexus immobilization and 

dehydration cell allowing standard 

rheological testing to be performed as 

the sample is drying and is particularly 

useful for the evaluation of paints and 

coatings, for example. A vacuum is 

applied beneath a sintered/porous 

lower plate to draw liquid away from the 

sample over time, while simultaneously 

measuring the rheological properties of 

the sample.
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https://www.malvernstore.com/en-gb/knx0140

Immobilisation Cell

https://www.malvernstore.com/en-gb/knx0140
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THREE POINT BEND

- Measure flexural stiffness

- Control atmosphere, 

temperature, sample length 

and bending speed
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• The Kinexus Three-Point Bend system takes advantage of the 

temperature control inside the active hood cartridge, and the 

unmatched axial performance of Kinexus to allow Dynamic 

Mechanical Analysis (DMA) testing to be performed on solid 

materials. A solid strip of material is probed, typically with a small 

vertical oscillation in control displacement or controlled force mode 

to determine the mechanical properties. 
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https://www.malvernstore.com/en-gb/knx2236

Three Point Bend

https://www.malvernstore.com/en-gb/knx2236
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Three Point Bend
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FIBRE FILM FIXTURE

- Measure tensile strength 

(up to 50N)

- Measure stress relaxation after 

stretching

- Measure extensional properties
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• The Kinexus fibre-film fixture is designed to clamp a small film or 

fibre of material between upper and lower measuring systems to 

allow for axial/vertical testing on the sample. The system is 

designed to work with the Kinexus active hood cartridge which 

provides accurate temperature control of the sample. The 

advanced axial control system of Kinexus with unprecedented gap 

control and ultra-responsive normal force allows for axial 

oscillation testing by controlled force or displacement on both soft 

and stiff samples. 
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https://www.malvernstore.com/en-gb/knx0224

Fibre Film Fixture

https://www.malvernstore.com/en-gb/knx0224
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www.malvernpanalytical.com

Thank you for your attention


