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ABSTRACT

Polyamide 6,6 (PA6,6) offers advantages of better mechanical properties compared
to other polyamides. In addition to fibre applications, polyamides 6,6 is available as
engineering thermoplastics that can be injection moulded into a wide variety of industrial
products. Injection moulding of fibre reinforced composites is associated with the problem
of fibre breakage. If the fibre length retained in the finish product is too short, it will limit
the expected improvement in the property. In this work, glass fibre-reinforced PA6,6
composites were injection moulded at different fibre loadings and subjected to different
conditions namely dry, 50% relative humidity (RH) and wet. They were tested for fibre
length characteristics, tensile properties, flexural properties and impact properties. The
results obtained show that tensile, flexural and impact properties improved with fibre
reinforcement. However, the effect of absorbed moisture shows reduction in tensile and
flexural properties despite improvement in impact properties. As for the glass/carbon
hybrid fibre composites the properties were decreased compared to the predicted values,
calculated using a modified rule of mixture. The mechanical behaviour and fracture
surface morphology of these composites were investigated by mean of tensile and impact
tests subjected to dry as moulded and wet samples. It is demonstrated that fracture surface

morphology of such composites is dependent on fibre matrix interfacial strength.
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ABSTRAK

Poliamida 6,6 mempunyai sifat mekanikal yang lebih baik berbanding poliamida-
poliamida yang lain. Apabila diaplikasikan gentian kepadanya, poliamida 6,6 menjadi
bahan termoplastik kejuruteraan yang boleh melalui pengacuan suntikan untuk
menghasilkan pelbagai jenis produk industri. Pengacuan suntikan komposit poliamida 6,6
berkait rapat dengan pemutusan gentian. Jika kepanjangan gentian kekal dalam produk
akhir adalah terlalu pendek, ia akan menghadkan peningkatan dalam sifat bahan. Dalam
penyelidikan ini, komposit poliamida 6,6 dipelbagaikan kandungan gentian kaca melalui
pengacuan suntikan dan diletakkan di dalam keadaan kering, kelembapan relatif 50% dan
basah. Bahan komposit poliamida 6,6 diuji berdasarkan kepada panjang gentian, sifat
regangan, lenturan dan impak. Berdasarkan keputusan yang diperoleh daripada kajian ini,
poliamida 6,6 yang diperkuat dengan gentian kaca menunjukkan peningkatan dalam ujian
regangan, lenturan dan impak. Walaubagaimanapun, kesan serapan kelembapan
menunjukkan penurunan dalam wujian regangan dan lenturan tetapi menunjukkan
peningkatan dalam ujian impak. Bagi komposit gentian hibrid kaca/karbon, sifatnya
menunjukkan penurunan berbanding nilai yang dikira menggunakan hukum campuran
yang telah diubahsuai. Sifat mekanikal dan morfologi rekahan permukaan bahan ini turut
dikaji terhadap sifat regangan dan impak bagi keadaan kering dan juga basah. Kajian
membuktikan bahawa morfologi rekahan permukaan bagi bahan ini bergantung kepada

kekuatan perlekatan antara gentian dan matrik.
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composite at dry as moulded condition

SEM micrographs taken from tensile fracture surface of carbon
composite at wet condition

SEM micrographs taken from impact fracture surface of glass
composite at dry as moulded condition

SEM micrographs taken from impact fracture surface of glass
composite after water immersion

SEM micrographs taken from impact fracture surface of carbon
composite at dry as moulded condition

SEM micrographs taken from impact fracture surface of carbon
composite after immersed in water
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