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ABSTRAK 

Penelitian ini bertujuan mengkaji pengaruh variasi komposisi serat batang 

pisang dan serabut kelapa terhadap sifat mekanik komposit berbasis resin epoksi 

untuk aplikasi material roda troli berukuran 5 inci. Limbah serat batang pisang dan 

serabut kelapa dimanfaatkan sebagai penguat komposit ramah lingkungan dengan 

matriks resin epoksi, menggunakan metode eksperimen melalui pengujian 

kekerasan, uji tekan, dan pengamatan struktur mikro. Tiga variasi komposisi serat 

digunakan: spesimen A (serat batang pisang 50% + resin 50%), spesimen B (serat 

batang pisang 25% + serabut kelapa 25% + resin 50%), dan spesimen C (serabut 

kelapa 50% + resin 50%) . Hasil uji menunjukkan bahwa nilai kekerasan tertinggi 

diperoleh pada komposisi serabut kelapa 50% dengan rata-rata 11,37 HV, 

sedangkan komposit berbasis serat batang pisang 50% memiliki kekerasan terendah 

8,4 HV . Pada pengujian tekan, tegangan maksimum rata-rata meningkat dari 44,47 

MPa (A) menjadi 53,96 MPa (B) dan 54,08 MPa (C), menunjukkan bahwa serabut 

kelapa memberikan kontribusi lebih besar terhadap kekuatan tekan komposit 

dibanding serat batang pisang . Nilai modulus elastisitas juga menunjukkan tren 

peningkatan dari 790,88 MPa (A) menjadi 836,43 MPa (B) dan 876,43 MPa (C), 

yang mengindikasikan peningkatan kekakuan seiring bertambahnya fraksi serabut 

kelapa . Secara keseluruhan, komposit dengan penguat serabut kelapa tunggal 

maupun campuran menunjukkan sifat mekanik yang lebih baik dan berpotensi 

digunakan sebagai material alternatif ramah lingkungan untuk roda troli 5 inci. 

 

Kata Kunci : Serat batang pisang, Serabut kelapa, Resin epoksi, Uji tekan, Uji 

kekerasan, Sifat mekanik, Komposit ramah lingkungan. 
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ABSTRACT 

This study aims to examine the effect of varying compositions of banana stem 

fiber and coconut coir fiber on the mechanical properties of epoxy resin–based 

composites for 5-inch trolley wheel mateials applications. Agricultural waste such 

as banana stem fiber and coconut coir fiber was utilized as an eco-friendly 

reinforcement material with an epoxy resin matrix. The research employed an 

experimental method involving hardness testing, compression testing, and 

microstructural observation. Three fiber composition variations were prepared: 

specimen A (50% banana stem fiber + 50% epoxy resin), specimen B (25% banana 

stem fiber + 25% coconut coir fiber + 50% epoxy resin), and specimen C (50% 

coconut coir fiber + 50% epoxy resin). The results show that the highest hardness 

value was obtained in the specimen with 50% coconut coir fiber, averaging 11.37 

HV, while the composite reinforced with 50% banana stem fiber exhibited the lowest 

hardness of 8.4 HV. In the compression test, the average maximum stress increased 

from 44.47 MPa (A) to 53.96 MPa (B) and 54.08 MPa (C), indicating that coconut 

coir fiber contributes more significantly to the compressive strength of the 

composite compared to banana stem fiber. The Young’s Modulus also showed an 

increasing trend from 790.88 MPa (A) to 836.43 MPa (B) and 876.43 MPa (C), 

suggesting an enhancement in stiffness with a higher fraction of coconut coir fiber. 

Overall, composites reinforced with coconut coir fiber either as a single or hybrid 

reinforcement demonstrated improved mechanical properties and show strong 

potential as an eco-friendly alternative material for 5-inch trolley wheel 

applications. 

 

Keywords: Banana stem fiber, Coconut coir fiber, Epoxy resin, Compression test, 

Hardness test, Mechanical properties, Eco-friendly composite 
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