
• Dilatant (shear thickening): Increasing shear force 
gives a less than proportional increase in shear rate; 
the material “seems” to be more viscous at higher 
shear rates.   

• Dilatant food systems are not common.   

• Examples are some cooked starch suspensions. 

 

Non-Newtonian Intro 



Wet sand 

Wet starch at 40-70% solids = 1.5 
– 2.5 Volume ratio 

Photo by Alan Rees 
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Cornstarch Properties 

• Coined by Dr. Suess as Oobleck 

• Typically mixed at a 1.5:1 – 2.5:1 Starch to 
Water Ratio. 

• Density of 540 g/cm^3 

• Very well known for the formation of holes 
and starches 



Objectives 

• Primary Goals: 
– Measure and observe the similarities between the Non-

Newtonian Faraday Waves and the Driving Signal Wave 
(eg. They share similar parent functions) 

– Observe the phenomena of holes and balloons (aka 
fingers) 

– Compare the bifurcation of the Non-Newtonian to the 
Newtonian. 

• Secondary Goals: 
– Understand better the relationship between 

Concentration and Onset of Faraday Waves 

 



Setup: Making Oobleck 



Setup 



Attempt 1 Cornstarch at 1.5:1 Ratio 

Its appeared too Newtonian 
So we used 2.5:1 instead 



Results Video 01 

http://youtu.be/M_qXzyaIKI4 
 

http://youtu.be/M_qXzyaIKI4


Results: Concentration vs. Amplitude 



Results: Concentration vs. Amplitude 

Griskey and Green 1968 

Balmforth, et. al 2005. 



Video on Cornstarch at 40 Hz 

http://www.youtube.com/watch?v=IVxmY0CDF5g 

http://www.youtube.com/watch?v=IVxmY0CDF5g


Corn Starch 40 Hz 
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Bifurcation Diagram for 40 Hz 

t (s) 

 

 

Psuedo-model 
Based on Strogatz 3.6.6 



Cornstarch at 60 vs. 100 Hz 

•Wave Number k increases as the driving frequency ω increases 
•The area of cornstarch that undergoes observable Faraday wave 
oscillations increases with frequency driving frequency  



Conclusion Bifurcation for Corn starch 


