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ABSTRACT

In this work, thermoplastic composites based og(etihylene 2,6-naphthalate) (PEN) have been
investigated with the aim to elucidate the effddiemperature on static and impact properties. The
matrix was reinforced with four different high pemiing woven fabrics based on carbon, Twaron,
Vectran, basalt fibres. Composites were manufadtioyeusing the film stacking technique,

alternating layers of balanced plain weave fal®¢80) and films of amorphous PEN, keeping the
fibre volume fraction around 40%. The compressi@uiting process was optimized to obtain
optimal fabric impregnation and to keep the voidteat lower than 1%. The structural response was
evaluated at 20 °C, 60 °C and 100 °C by meansatitdtexural and low velocity impact tests.
Dynamic mechanical scans (DMA) were also perfortoeglaluate the stiffness of the laminates at
temperatures ranging from — 80 °C to 230 °C. Taeutal modulus and strength of laminates resulted
to be very high in proportion with the fibre stiéss. The flexural behaviour was affected by the
temperature but a limited reduction of the stifi@ewer than 20%) was exhibited by all but
PEN/Vectran up to temperatures of 100 °C. PEN/carbsulted the best performing system at each
testing temperature (flexural modulus equal to EF&, flexural strength equal to 714 MPa at 20 °C).
Results from DMA tests demonstrated a satisfacgngement with static tests (differences within +
13%, except that for PEN/Vectran). The impact taaise of the composites was found to depend on
the fibre type, temperature and interface strerfgiiN/basalt resulted the best performing composite
followed by PEN/Twaron (perforation energy at 20 4@.3 J and 38.2 J, respectively). The
PEN/carbon laminate exhibited the lowest impactgearance but, unlike PEN/basalt and

PEN/Vectran, the impact resistance improved withititreasing temperature.
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