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Abstract
243200

In this research project, silk fabric reinforced epoxy composites were prepared
with untreated silk fabric (UT-SF) and silane treated silk fabric (ST-SF). The silk fabric
was plain woven using silk tread of Nang Noi eco type. 3-Aminopropyltriethoxysilane, a
silane coupling agent, was used for the silk fabric treatment. The epoxy composite was
prepared with silk weight fraction of 0.18, 0.30, and 0.35. Thermal properties of silk
fabrics and silk reinforced epoxy composites were investicated using a
thermogravimetric analyzer and differential scanning calorimetry. Mechanical properties
of the fabrics and epoxy composites were determined using a universal testing
machine. Attenuated reflection Fourier transform infrared spectrometry was employed
to characterize silk surface functional group. Topography of silk surface and
morphology of the composite fracture surface were observed by a scanning electron
microscope.

Silk fabric contained in warp direction 177 ends/10 cm. and in weft direction
201 picks/10 cm. Tensile force of untreated silk fabric was 537 N in warp direction and
555 N in weft direction. After the silane treatment, it was 814 N and 828 N,
respectively. Silk fabrics contained 7 wt% moisture. UT-SF thermally decomposed at
324°C however; silane treatment resulted in higher thermal decomposition of ST-SF,
340 °C. In addition, silk tread of UT-SF had smooth surface whereas that of ST-SF had
rougher surface due to deposited silane layer on the surface. It was evident by
functional group analysis that silk comprised amorphous and crystalline phase.

Young’s modulus and flexural modulus of epoxy composites was a function of
silk fabric composition. Nevertheless, reinforcing epoxy with silk fabric caused the
reduction in composite tensile strength, flexural strength and impact strength. As silk
fraction was increased, the composite strengths, tensile, flexural, and impact strength,
improved. Thermal decomposition of epoxy matrix was not influenced by types of
fabric whether it was UT-SF or ST-SF. However, the epoxy composites initially
decomposed at lower temperature derived from silk decomposition occurring at
temperature lower than that of epoxy matrix. For epoxy reinforced with silk fabric, it
cured at higher temperature than neat epoxy did but its glass transition temperature
was lower than the neat epoxy’s.

Treating a silk fabric with 3-aminopropyltriethoxysilane resulted in a gradual
increase of tensile and impact strength of epoxy composite. The initial temperature for
the epoxy composite to decompose was significantly improved when the composite
was reinforced with ST-SF.
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