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This research is to study the effect of
different fiber-orientation distribution (FOD) on
the mechanical properties of short-fiber
reinforced plastics (FRP) of injection molding,
The research topic consists of two main subjects.
One is the determination of FOD and the other is
the theoretical prediction of elastic properties of
FRP.

In experiments, the injection-molded specimen
can be decomposed into three layers of thickness
direction, two skin layers with one core layer.
Due to the flow current of injection molding
induce the effect of different FOD of skin layers
and core layer individually on the mechanical
properties of injection molded specimens. Via the
analysis of the difference between these two
layers of the same specimen to identify the effect
of different FOD on the thermal properties.

In the aspect of the determination of FOD, we
will try to use both techniques of Fraunhofer
scattering light method and micro-image

In the
aspect of Fraunhofer scattering light, we will use

processing method to determine FOD.

the newly developed image processing technique
of image-gray-level calculation to improve both
the McGee’s [8] equivalent light intensity
measurement and Lan’s[10] equivalent scattering
light intensity measurement; In the aspect of
micro-image processing, we will incorporate with
the observation of optical microscope and image
processing system to compute the FOD under
microscopic scale. The parameters of FOD
function then can be regressed via the



measurements of FOD.

In the aspect of theoretical prediction of
elastic moduli of material, we will incorporate
with Eshelby’s theory of equivalent inclusion and
Mori-Tanaka’s idea of mean-stress field, and treat
the FOD as 2D planar distribution. Globally, the
FOD and aspect ratio of the composite specimen
are determined via the composite structure of
these three layers. Substituting the FOD results of
experimental measurements into the
micro-mechanical model, we then can predict the
thermal conductivity of the injection molded
plastics. Finally, we will try to verify our
theoretical model via the performance of the
uniaxial tensile test of the specimen.
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