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Abstract— The computer simulation to predict the effect of mold geometry on the fiber orientation in the
injection molding filling process has been developed. Finite element/control volume method was used to analyze
the flows in the complex geometries and the particle tracing method was adopted to predict the fiber orientation
distribution by using the equation of change for orientation tensor considering the interaction between fibers.
As the results of numerical simulation, the fibers near the side walls and inserts tend to align along them
due to shear effects. When two separate fluids join passing around inserts, the fibers near the weldlines tend
to orient parallel to the flow. In addition, it was confirmed that the fibers in converging flow tend to align
to the flow direction while the fibers in diverging flow are oriented perpendicular to the flow. The skin-core
structure which indicates two different layers by the effect of the shear gradients caused by upper and lower
walls could be predicted numerically by considering the velocity gradient through the gap width. It was confir-
med that the fibers in the skin layer are oriented parallel to the flow and those in core layer are oriented
perpendicular to the flow. As the fiber/fiber interaction coefficient increases, the fibers tend to be oriented
in random distribution state.
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Fig. 1. A Hele-Shaw type flow in a planar cavity.
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Fig. 2. Rectangular cavity with an insert: (a) Mesh
configuration, (b) Predicted advancing flow
front during the filling, (c) Pressure distribu-
tion when the mold is filled, (d) Velocity dist-
ribution when the mold is filled.
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Fig. 8. (a) The radial flow domain (L=10cm, h=0.
15 cm), The planar fiber orientations by pro-
jecting the orientation ellipsoid are shown at:
(b) z=2/3h, (¢) z=1/3h, (d) z=0.
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2| k-3

a; - ij component of second order orientation ten-
sor

. interaction coefficient

f :fill factor

F : parameter combining quadatic and linear clo-
sure approximation

h : half gap width of a cavity

p . isotropic pressure

p ! unit vector along the axis of fiber

q : flow rate

r, - fiber aspect ratio

S ! parameter defined as a measure of fluidity

u . actual velocity component in x-direction

v ! actual velocity component in y-direction

u . average velocity component in x-direction th-
rough the gap width

v @ average velocity component in y-direction th-

rough the gap width
Y : rate of deformation tensor
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. viscosity of fluid

. shape parameter of particle

. density of fluid

> orientation distribution function

. vorticity tensor
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