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Structural probes

• Microscopy (w/ shearing system)
• Small angle light scattering
• Polarimetry (birefringence)
• Dichroism
• Light, X-ray, neutron scattering
• Others 



Introduction – micro-sized flow (1) 
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Four roll mill

• Relatively easy to control
• Flow type constant

– Pure extensional flow: α=1
– Mixed flow : 0< α <1
– Pure shear flow: α=0



Computational methods

• Macroscopic simulation
– FEM, FVM, spectral…

• Microscopic simulation
– BD, MD, MC, SD, FPD, DPD, LB…

• Micro-macro simulation



Macroscopic simulation
• Governing eqn’s.
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• Dimensionless Group
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HWNP (High Weissenberg Number Problem)

• coupled elliptic-hyperbolic system

• ill-posed problem

• geometry effect (singularity)

• coupled elliptic-hyperbolic system

• ill-posed problem

• geometry effect (singularity)
Numerical breakdownNumerical breakdown



Microscopic modeling

chain

dumbbell



Modeling: BD, DPD, FPD, LB,…



Micro-macro simulation
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Critical to precise process control
- precision injection, coating, micro-channel flow …
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