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Motivation for Research
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Rigid (short) fibers exhibit only one 
set of orientation data along its 
length.

A single flexible (long) fiber possibly 
exhibits many orientations in different 
planes. 
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 Create fiber reinforced materials as a 
function of injection-molding design for:
 Increased strength properties
 Production of relatively light weight 

materials
 More energy efficient transportation

Obtain velocity field and solve fiber orientation in an 
uncoupled manner. How do we model fiber orientation?
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 Implement and evaluate current/new theories to 
model fiber orientation in complex flow

 Evaluate model parameters from rheological 
experiments

 Implement the use of stable numerical methods 
based on the discontinuous Galerkin Finite 
element method

Scope of Research

Obtain fiber orientation from polished micrographs 
using a digital imaging technique

Folgar Tucker Model
Generalized Jeffery for Fibers Folgar-Tucker Term

Bead-Rod Model

Though popularly used for short fiber simulations, we 
want to know how this model performs when being 
used to predict long fiber orientation.  

What about a model that accounts for fiber flexibility?

Long transient behavior, consistent with experiment, can be 
explained via the Bead-Rod model by attributing this 
behavior to fiber flexibility.

 Long fiber composites exhibit flexibility
 Transient behavior can be explained by the 

Bead-Rod model via flexibility within the model
 Long fiber orientation in complex flow is broader 

than predicted by Folgar Tucker 
 Bead-Rod model parameters must be fit from 

rheology in the near future
 More complex flow data is needed for long fibers 

to affirm the Bead-Rod modelʼs validity 
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