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Research on strength prediction technology
for fiber-reinforced plastic injection-molded products
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Abstract

In anticipation of the introduction of global CO,
emission regulations, there is a growing need to
reduce the weight of transportation equipment.
Fiber-reinforced plastic (FRP) is attracting atten-
tion as a lightweight material. FRP injection-mold-
ed products have the potential for both weight re-
duction and cost reduction. However, it is difficult
to predict and control strength because the fiber
orientation changes depending on how the prod-
ucts are made, and this has a significant impact on
physical properties. Therefore, development has
been conducted on a trial-and-error basis, and opti-
mization of part geometry and processing meth-
ods has not been studied. In this study, we use
simulation to develop a strength prediction tech-
nique that considers the anisotropy of physical
properties due to fiber orientation. This enables us
to realize development without rework and to con-
struct a technology that can optimize the design.

We quantified the fiber orientation in plastic
parts, which has been difficult in the past, and im-
proved the prediction accuracy of fiber orientation
by resin flow analysis. Based on the predicted fi-
ber orientation information, the physical property
anisotropy of fiber-reinforced plastic parts was
predicted. A material model for structural analysis
was created, and structural analysis considering fi-
ber orientation was performed to improve the ac-
curacy of strength prediction for plastic parts.

It was also found that this technique can be
used to predict the fracture behavior of actual
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plastic part geometry, confirming the importance
and effectiveness of studying material strength, in-
cluding the manufacturing process, when design-
ing fiber-reinforced plastic parts.
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XRTM:Resin Transfer Molding
SMC: Sheet Molding Compound
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