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The objective of this project is to develop new lightweight functionalized graphene sheets
(FGSs)-polymer nanocomposite based carbon fiber reinforced polymer composite (CFRP) for
advanced microcrack-resistant composite cryotanks. The FGSs were successfully synthesized
from graphite flakes in large scale by the preparation and thermal exfoliation of graphite oxides.
By uniformly dispersing high performance FGSs throughout novel polymer matrix, the new
lightweight nanocomposite was fabricated and exhibited drastically enhanced strength and
toughness and reduced the polymer resin’s coefficients of thermal expansion (CTE). We also
found that both FGSs and carbon fiber content played very important roles in determining the
mechanical properties and CTE property of the resultant CFRP composite; the optimum FGS
content was found to be in the range of 0.1 ~ 0.2 wt% at about 60% CF content. These new
nanocomposites based on CFRP composites significantly improved tensile and 3-point bending
fracture toughness at room and cryogenic temperatures, increased Tg4, and reduced the CTEs at
both below and above T4. These enhanced mechanical and CTE properties may occur due to
excellent intrinsic properties, higher surface area, homogeneous dispersion, the confinement of
polymer chains, and the reduction of chain mobility by the percolated wrinkled structure of the

embedded FGS nanoparticles.
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