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Abstract—In the processing of short fiber reinforced composite materials, it is very important to predict and con-
trol the fiber orientation state during flow. In this study, a rheological analysis on the fiber suspensions in
Newtonian media has been performed to get more about the behavior of fiber suspensions. To do this, the fiber-
fiber interaction coefficient was considered as a function of orientation state and average interfiber spacing,
where the modified Doi-Edwards approach was used to calculate the spacing. As an example, the axisymmetric
extrudate swell problem was applied and the results were compared with those from a previous paper by au-
thors. The numerical results for two-dimensional flow and three-dimensional orientation field gave good agree-
ment with experimental results. Since the fiber-fiber interaction coefficient is an important parameter and de-
pends strongly on fiber orientation state, for a semiconcentrated fiber suspension, a method that regards the fi-
ber-fiber interaction coefficient as a function of interfiber spacing and fiber orientation state enables more real-
istic analysis.
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N number of intersecting fibers
n  fiber number density
p : unit direction vector of a fiber orientation
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Q ! vorticity tensor
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