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Abstract

In recent years, due to the rapid development of industrial lightweight technology, composite
materials based on fiber reinforced plastics (FRPs) have been widely used in the industry. However,
the environmental impact of the FRPs is obtained greatly attention year by year. To overcome this
impact, co-injection molding might be one of the good solutions. But how to make the suitable
control on the skin/core ratio and to manage the glass fiber orientation features and their influence
in the recycling of the FRPs products are still very challenge. In this study, we have applied both
CAE simulation (utilized Moldex3D) and experimental study to investigate the core-layer
penetration behavior and the fiber orientation variation dynamically on the single-shot and
co-injection molding based on the standard tensile bar (ASTM D638 TYPE V) system. Results
show that the skin/core = 60/40 can provide suitable core-layer penetration without blow-through
numerically and experimentally. Moreover, comparing to the single-shot molding, the center portion
on the sensor node A in thickness direction presents a fully random fiber orientation region (i.e.,
A11=A2,=As33) in co-injection molding at the same operation conditions. That fully random fiber
orientation region is extended from 40% to 70% in thickness direction from t; to end of filling. To
further verify the fiber orientation changed, we have sliced the testing specimens in three directions
and observed the fiber orientation using polarized optical microscope (POM). It showed that the
random fiber orientation feature is more significantly in in co-injection system. Furthermore, we
also performed a tensile testing for the single-shot and co-injection molding specimens. Results
show that the co-injection molding specimens exhibit a lower tensile stress by 4% due to the lower
fiber orientation in flow direction. The experimental observation is consistent with that of numerical
prediction in fiber orientations and their influence in co-injection molding.
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