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Development of 3-dimensional isotropic fiber-reinforced plastics by using sea
urchin-like carbon particles
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3,100,000

FRP
3 FRP

3
FRP

In order to improve the disadvantages of fiber-reinforced plastics (FRPs),
which are weak in directions where the fibers are not oriented, the applicant devised a study to
create 3D isotropic FRPs. First, the length of the fiber part (the spines of the sea urchin) is
still not long enough, but the reproduction of urchin-like carbon particles and fabrication of their
composites were successfully achieved. On the other hand, the tensile properties of the sea
urchin-like carbon particles filled polymer were equivalent to those of the spherical carbon
particles (base material of sea urchin-like carbon particle) filled polymer. This was due to
breakage of the fiber of the urchin-like carbon particle during the composite process and
delamination of the amorphous carbon layers, which connecting the carbon fiber to the base particle,

from the base particle. Improvement of these factors and further growth of the carbon fiber are
issues for further investigation.
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