
Cornflour, Ketchup and Parts for 

Cars

Professor Helen Atkinson

Department of Engineering

University of Leicester



Acknowledgements
Thixoforming (Sheffield):
Dr David Kirkwood

Dr Plato Kapranos

Dr Philip Ward

Dr S B Chin (Mech Eng)

Prof Keith Ridgway (Mech Eng)

Dr Michael Barkhudarov (Flowscience Inc)

Dr Alan McLelland

Prof Howard Jones

Dr Dan Liu (and Leicester)

High Temperature Micromanipulation (Leicester):
Dr Sarah Hainsworth

Mr Tim Stevenson (Physics)

Flow in Steelmaking (Leicester):
Dr S Gao, Mr M Al Harbi (SABIC)

Inclusions in Clean Steels 

(Sheffield):
Prof Clive Anderson (Statistics)

Prof Mike Sellars (Materials)

Prof John Yates (Mech Eng)

Dr Shi Gongqi

Dr Suwan Wei



Outline

¸Whatôs the thrill of materials science?

¸Whatôs the connection between 

cornflour, ketchup and parts for cars?

¸And indeed between floods, earthquakes 

and flaws in steel?

¸And why are we interested in moving 

particles around at high temperatures?
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Cornflour, ketchup and parts for 

carséé



Rheologyé..study of flow of 

materials

Cornflour     versus      Ketchup

Dilatant                        Thixotropic



Thixotropic

Thixiséé..act of handling

Tropeéé..change



Whatôs this got to do with parts 

for cars?

Use this property of thixotropy to 

make parts for carséé.process 

called thixoforming
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Thixoforming vs. casting



Thixoforming vs. casting



Thixoforming vs. forging



Thixoforming vs. casting
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Thixotropic behaviour



Thixoforming vs. casting



Main Areas of Research in 

Thixoforming

¸Modelling

¸Measuring the flow behaviour

¸Alloy development
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Real pictures of die filling with 

aluminium alloy
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Tin/Lead alloy filling die
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Viscometer to measure flow behaviour

Pushing instrument to its limit to extract information 

on rapid shear rate jumps (<0.1 s)



Time dependence after a shear rate jump (from viscometry 

experiments) modelled using an exponential decay equation 

(hence relaxation times, �W).


