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Neil Cunningham
Rheology Consultant

www.rheologyschool.com
neil@rheologyschool.com

Te: +44 (0)1730 829858



A common situation: 
When results and “real-life” don’t agree.

Applies easily – very spreadable.

Body Shop 
Peppermint 
Intensive 
Foot Rescue
(PIFR).

Sudocrem

Heavy, thick skin feel.

1 374 000 cP

That doesn’t make sense?!  Why the contradiction?

1 052 000 cP

But the viscometer says:

Firm scoop Soft scoop



Soft solid 
when at rest.

Liquid when 
forced to move.

Structured fluids exist in two very different conditions: 
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Resistance to flowRigidity

Yield stressModulus Viscosity���������	
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•Imposed shear

•Time under shear / shear history•Time under shear / shear history

•Temperature
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Syrup Mayonnaise

Viscosity dependence No1: Shear rate
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Helmanns Extra Light Mayo at 25C
Golden Syrup at 25C



Defined shear measuring 
systems are essential for 
viscosity profiling

Typical defined shear approaches:

•RS
•Small sample adapter
•UL Adapter

•RS-CPS
•CAP
•DV CP versions

Concentric cylinder Cone and plate
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Test method:
Shear rate sweep: 1s-1 to 100s-1
Duration: 3 minutes
Logarithmic scaling
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Viscosity Dependence No 2: Time of shearing

S
hear rate

Low-shear 
conditioning step

High-shear 
breakdown step

Low-shear 
recovery step

Equilibrium viscosity

Equilibrium viscosity

Equilibrium viscosity

Low thixotropy
E.g. Shower gel

Time (s)
1801200 60

Time (s)
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S
hear rate

1801200 60

Equilibrium not achieved

Equilibrium not achieved

Equilibrium not achieved

High thixotropy
E.g. toothpaste



Viscosity recovers quickly in step 3 Poor viscosity recovery in step 3

Moderate thixotropy: Quickly 
achieves equilibrium viscosities.

Highly thixotropic: Slow to achieve 
equilibrium viscosities

Consider the implications of thixotropy for viscosity testing methods.
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Golden Syrup at 25-60 deg C Temperature Ramp

Assuming no gelation or chemical 
reaction, viscosity decreases with 
increasing temperature.

Around room temperature, viscosity 
of water-based products fluctuates by 
approximately 2.5% /°C

Viscosity Dependence No 3:  Temperature

25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0
temperature (°C)

0

Sugar syrup

Crude oils
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Mechanisms for 
3-dimensional network 

structure:

• Particle-particle 
association (eg

Very high 
low-shear/zero-shear 

viscosity

Yield behaviour /  
Presence of a yield 

stress
association (eg
flocculation)

• Droplet-droplet 
association

• Polymer entanglement
• Polymer-particle or 
droplet-particle 
association

• Cross-linking

viscosity stress

Thixotropy Visco-elasticity
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For significant (i.e. faster than creeping) flow to 
occur the stress due to gravity must exceed the 
yield stress of the product.

Gushes out of 
bottle!

Yield stress 
�  5Pa

Acceptable 
pouring

Yield stress 
�  16Pa

Needs a big 
shake!

Yield stress 
�  56Pa
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Nivea Lotion

Pourable + 
“heavy” 
spreading 

Unpourable
+ “heavy” 
spreading 
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Structure Parameter: Yield stress (Pa)

Eco Boutique H&B Lotion

Best Western Hotels Body 
Lotion
PIFR

Sudocrem

Unpourable
+ easy 
spreading 

Pourable + easy 
spreading 


