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Abstract - In injection molding of short-fiber-reinforced plastics, the fiber orientation during a mold filling process is
determined by the flow field. while it is in turn affected by the orientation of fibers. The Dinh and Armstrong’s
rheological equation of state was thus incorporated into the coupled analysis of mold filling flow and fiber orien-
tation. The mold filling simulation was then performed by solving the new pressure equation and the energy e-
quation via a finite element/finite difference method as well as evolution equations for the second-order orientation
tensor via the fourth-order Runge-Kutta method. With the fiber orientation known, predictions of the anisotropic
mechanical properties of the composites are obtained by using the Halpin-Tsai equations for unidirectional com-
posites and taking an orientation average. The numerical predictions are compared to experimental data in rec-
tangular cavity geometry. The coupling effects on the fiber orientation are found to be significant near the gate.
The simulation overpredicts the shell layer (flow-aligned fiber orientation region near the surface) possibly due to
the error in the closure approximation used in the fiber orientation equation. The predicted mechanical properties
based on the modified hybrid closure approximation agree quantitatively well with corresponding experimental data
rather than those based on the hybrid closure approximation.
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