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ABSTRAK 

Penelitian ini bertujuan untuk mengetahui pengaruh variasi fraksi volume dan 

orientasi serat ijuk serta penambahan filler pasir silika terhadap kekuatan tarik 

komposit dengan matriks epoxy. Material yang digunakan terdiri dari serat ijuk 

sebagai penguat, pasir silika sebagai pengisi, dan resin epoxy sebagai matriks. Serat 

ijuk terlebih dahulu diberi perlakuan alkali menggunakan larutan NaOH 6% selama 

2 jam dengan panjang serat yang diseragamkan yaitu 80mm. Pembuatan spesimen 

dilakukan menggunakan metode hand lay-up dengan variasi komposisi (30% serat 

ijuk : 10% filler : 60% epoxy) dan (20% serat ijuk : 20% filler : 60% epoxy), 

masing-masing dengan orientasi serat searah dan acak. Pengujian tarik dilakukan 

menggunakan Universal Testing Machine (UTM) berdasarkan standar ASTM 

D3039-14. Setiap variasi dibuat sebanyak tiga replika, kemudian spesimen 

divalidasi berdasarkan bentuk dan lokasi patahan, sehingga hanya spesimen yang 

memenuhi kriteria valid digunakan dalam analisis. Hasil penelitian menunjukkan 

bahwa variasi fraksi volume dan orientasi serat memberikan pengaruh terhadap 

kekuatan tarik komposit. Nilai kekuatan tarik tertinggi diperoleh pada komposisi 

20% serat ijuk : 20% filler pasir silika : 60% epoxy dengan orientasi serat searah, 

yaitu sebesar 19,91 MPa, sedangkan nilai terendah diperoleh pada komposisi yang 

sama dengan orientasi serat acak, yaitu sebesar 9,91 MPa. 

 

Kata Kunci: serat ijuk, pasir silika, epoxy, fraksi volume, kekuatan tarik, orientasi 

serat. 

  



 
 

 
 

Abstract 

This study aims to determine the effect of variations in volume fraction and fiber 

orientation of ijuk fiber, as well as the addition of silica sand filler, on the tensile 

strength of epoxy matrix composites. The materials used consisted of ijuk fiber as 

reinforcement, silica sand as filler, and epoxy resin as the matrix. The ijuk fibers 

were first treated with an alkaline solution of 6% NaOH for 2 hours, with the fiber 

length standardized at 80 mm. The specimens were fabricated using the hand lay-

up method with two composition variations, namely 30% ijuk fiber : 10% filler : 

60% epoxy and 20% ijuk fiber : 20% filler : 60% epoxy, each with unidirectional 

and random fiber orientations. Tensile testing was conducted using a Universal 

Testing Machine (UTM) based on the ASTM D3039-14 standard. Three replicas 

were prepared for each variation, and the specimens were validated based on the 

fracture shape and location; therefore, only specimens meeting the validity criteria 

were used for analysis. The results showed that variations in volume fraction and 

fiber orientation affected the tensile strength of the composites. The highest tensile 

strength was obtained for the composition of 20% ijuk fiber : 20% silica sand filler 

: 60% epoxy with unidirectional fiber orientation, reaching 19.91 MPa, while the 

lowest tensile strength was obtained at the same composition with random fiber 

orientation, at 9.91 MPa. 
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