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Mechanical Interfacial Properties of Electrospun-based Poly(ethyleneoxide)
Nanofibers/Epoxy Composites

Soo-Jin Park ", Hyo-Jin Jeong*, Jae-Rock Lee

ABSTRACT

In this work, poly(ethylene oxide) (PEO) nanofibers were fabricated by electrospinning to prepare the
nanofibers-reinforced composites. And the PEO powders-impregnated composites were also prepared to compare
the mechanical interfacial behaviors of the composites. Morphology and fiber diameter of PEO nanofibers were
determined by SEM observation. Mechanical interfacial properties of the composites were investigated in
fracture toughness (Kic) and interlaminar shear strength (ILSS) tests. As a result, the fiber diameter was
decreased with increasing the applied voltage. And optimum condition for the fiber formation was 15 kV,
resulting from increasing of jet instability at high voltage. The PEO-based nanofibers-reinforced epoxy
composites showed the improvements of both Kic and ILSS, compared to the composites impregnated with PEQ
powders. These results indicated that the nanofibers had higher specific surface area and larger aspect ratio than
those of the powders, which played an important role in improving the mechanical interfacial properties of the
composites.
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Fig. 1 Chemical structures of 2EP, PEO, and DDM.
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Fig. 2 Schematic diagram of the electrospinning apparatus.
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Fig. 3 SEM micrograph of PEO clectrospun fibers as a function of
voltage: (a) 10 kV, (b) 12 kV, (¢) 15 kV, (d) 18 kV, (e) 20
kv.
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Fig. 4 The fiber diameter distribution as a function of veltage: (») 10
kY, (b) 12 kV, (¢) 15 kV, (d) 18 kV.
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