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ABSTRAK 

Penggunaan kereta yang berlebihan menyebabkan isu alam sekitar dan pelepasan gas 

rumah hijau. Penyelidik dan pengeluar cuba mengatasi cabaran keselamatan alam sekitar 

dengan menghasilkan kereta yang jimat bahan api dan diminimumkan berat dengan 

bantuan bahan komposit polimer ringan dan bukannya bahan berat. Epoksi sebagai 

polimer termoset ditambah dengan bahan pengisi yang betul menghasilkan bahan 

nanokomposit, yang meningkatkan sifat mekanikal, kimia, elektrik dan haba, keserasian 

tinggi, kos rendah dan pengecutan memainkan peranan penting dalam hal ini. Antara 

bahan pengisi lain, Graphene, bahan atom dua dimensi paling nipis, telah direndam 

sebagai bahan revolusioner dan mencetuskan kesibukan penyelidikan dan inovasi, 

diutamakan kerana sifatnya yang cemerlang dan luas permukaan khusus yang tinggi. 

Nanokomposit epoksi terubah suai graphene nanofiller kini tertakluk kepada 

penyelidikan yang intensif kerana ringan dan berpotensi dalam pelbagai aplikasi struktur 

dan berfungsi. Prestasi keseluruhan komposit polimer sebahagian besarnya bergantung 

pada peratusan isipadu/berat bagi serakan homogen pengisi tetulang dan pertalian yang 

kuat antara pengisi dan matriks polimer. Nanokomposit Graphene-Epoxy dan Graphene-

Epoxy-SDS telah dibuat dengan tiga kepekatan (0.3, 0.5, 1) Graphene Oxide (GO) 

berbeza dengan teknik campuran larutan. Sodium Dodecyl Sulphate (SDS) telah 

digunakan sebagai surfaktan untuk grafena penyebaran homogen dalam matriks epoksi 

untuk mengatasi daya van der Waals yang kuat dan grafena pengagregatan semula. 

Graphene Oxide (GO) dan SDS telah tersebar dalam aseton melalui sonication, dan resin 

epoksi telah ditambah. Selepas mengeluarkan aseton dan menambah pengeras, campuran 

itu dituangkan ke dalam acuan silikon, dan kemudian nanokomposit diawetkan 

semalaman dalam ketuhar vakum. Nanokomposit dan Serbuk GO yang disediakan telah 

dicirikan oleh Mikroskopi elektron Penghantaran (TEM), Mikroskop Elektron 

Pengimbasan (SEM), X-Ray Penyebaran Tenaga (EDX), Difraktometer sinar-X (XRD), 

dan Spektroskopi Inframerah Transformasi Fourier (FTIR). Untuk menyiasat kesan 

pembebanan pengisi ke atas kekerasan sifat mekanikal, ujian tegangan dan lentur telah 

dilakukan. Nanokomposit Graphene-Epoxy, 0.5 kepekatan beban pengisi GO 

menunjukkan (11%) kekerasan yang lebih tinggi, di mana 1 kepekatan pengisi GO 

mempamerkan 7.4% kekuatan tegangan dan 8.33% kekuatan lenturan lebih tinggi 

berbanding dengan epoksi tulen. Nanokomposit Graphene-Epoxy-SDS telah disintesis 

dengan pemuatan SDS berterusan dengan tiga kepekatan berbeza (0.3, 0.5, 1) GO. Ia 

meningkatkan bahawa 0.5 kepekatan nanokomposit GO-Epoxy-SDS telah 

mempamerkan sifat mekanikal tertinggi, iaitu 24.1% kekerasan, 40.74% tegangan dan 

37.01% kenaikan kekuatan lentur daripada matriks epoksi. Jadi 0.5 kepekatan pemuatan 

graphene disyorkan sebagai pemuatan optimum dalam kajian matriks epoksi ini, dan 

surfaktan SDS menunjukkan sifat yang lebih tinggi. Kajian ini akan membantu untuk 

digunakan dalam aplikasi struktur ringan, terutamanya dalam bahagian kereta dan 

pesawat. 
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ABSTRACT 

Excessive use of automobiles causes environmental issues and greenhouse gas emissions. 

Researchers and producers try to overcome the challenges of environmental safety by 

producing fuel-efficient, weight minimized automobiles with the help of lightweight 

polymer composite materials instead of heavy materials. Epoxy as a thermoset polymer 

added with proper filler material produces nanocomposite material, which increased 

mechanical, chemical, electrical, and thermal properties, high compatibility, low cost, 

and shrinkage played significant roles in this regard. Among other filler materials, 

Graphene, the thinnest two-dimensional atomic material, has immerged as a 

revolutionary material and sparked a flurry of research and innovation, is preferred due 

to its outstanding properties and high specific surface area. Graphene nanofiller modified 

epoxy nanocomposite is currently subject to intense research due to its lightweight and 

potential in a wide range of structural and functional applications. The polymer 

composite's overall performance largely depends on the volume/weight percentage of the 

reinforcement fillers' homogenous dispersion and a strong affinity between the filler and 

the polymer matrix. Graphene-Epoxy and Graphene-Epoxy-SDS nanocomposite have 

been made with three different wt.% (0.3, 0.5, 1) of Graphene Oxide (GO) by solution 

mixing technique. Sodium Dodecyl Sulphate (SDS) has been used as a surfactant for 

homogenous dispersing graphene in the epoxy matrix to overcome strong van der Waals 

force and re-aggregation graphene. Graphene Oxide (GO) and SDS were dispersed in 

acetone by sonication, and epoxy resin was added. After removing the acetone and adding 

a hardener, the mixture was poured into silicon molds, and then the nanocomposite was 

cured overnight in a vacuum oven. The prepared nanocomposites and GO Powder were 

characterized by Transmission electron microscopy (TEM), Scanning Electron 

Microscope (SEM), Energy Dispersive X-Ray (EDX), X-ray Diffractometer XRD), and 

Fourier-Transform Infrared Spectroscopy (FTIR). To investigate the effect of filler 

loading on mechanical properties hardness, tensile and flexure tests were done. 

Graphene-Epoxy nanocomposite, 0.5 wt.% of GO filler loading showed (11%) higher 

hardness, whereas 1wt.% of GO filler exhibited 7.4% higher tensile and 8.33% flexure 

strength compare to pure epoxy. Graphene-Epoxy-SDS nanocomposite was synthesized 

with constant SDS loading with three different wt% (0.3, 0.5, 1) of GO. It enhanced that 

0.5wt.% GO-Epoxy-SDS nanocomposite have exhibited the highest mechanical 

properties, which are 24.1% hardness, 40.74% tensile, and 37.01% flexure strength 

increment than the epoxy matrix. So 0.5wt% of graphene loading is recommended as 

optimum loading in this study of the epoxy matrix, and SDS surfactant demonstrated 

higher properties. This study would be helpful to use in lightweight structural 

applications, especially in automobile and aircraft parts.  
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