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ABSTRAK 

 

Komposit merupakan material gabungan dari dua atau lebih bahan berbeda 

yang banyak digunakan, seperti komposit berbasis serat sintetis yang digunakan 

industri perkeretaapian pada panel interior sidewall kereta. Namun, serat sintetis 

seperti serat kaca bersifat tidak terurai dan dapat mencemari lingkungan, sehingga 

serat alam menjadi alternatif yang lebih ramah lingkungan. Salah satu serat alam 

potensial adalah serat abaka (Musa textilis), yang berasal dari batang tanaman tropis 

dan memiliki kekuatan serta keuletan tinggi. Penelitian ini bertujuan mengkaji sifat 

mekanik komposit serat abaka dengan orientasi searah dan acak menggunakan resin 

polyester dengan metode hand lay-up serta mengetahui potensi komposit serat alam 

abaka yang ditinjau dari standar keberterimaan industri perkeretaapian. Pengujian 

mekanik meliputi uji tensile, flexural, dan impact. Nilai rata-rata kekuatan tarik 

komposit serat searah sebesar 26,38 MPa dan acak sebesar 7,63 MPa; kekuatan 

lentur searah 94,39 MPa dan acak 48,17 MPa; serta kekuatan impak searah 7,45 

J/cm² dan acak 1,66 J/cm². Hasil uji menunjukkan bahwa orientasi serat searah 

memberikan performa mekanik lebih tinggi dibanding orientasi acak. Pada 

pengujian tensile, orientasi serat searah mencapai 35,1% dan acak 10,1% dari 

standar keberterimaan PT INKA sebesar 75 MPa. Pengujian flexural menunjukkan 

orientasi serat searah 67,4% dan acak 34,4% dari standar keberterimaan PT. INKA 

sebesar 140 MPa. Sementara itu, pada pengujian impact orientasi serat searah 

melebihi standar sebesar 65,5%, sedangkan orientasi acak mencapai 36,8% dari 

standar keberterimaan PT INKA sebesar 4,5 J/cm2. 

 

Kata Kunci: Komposit, serat alam abaka, sifat mekanik, orientasi searah, orientasi 

acak 
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ABSTRACT 

 

Composite is a composite material of two or more different materials that are 

widely used, such as synthetic fiber-based composites used by the railway industry 

in the interior sidewall panels of trains. However, synthetic fibers such as glass 

fibers are non-biodegradable and can pollute the environment, so natural fibers are 

a more environmentally friendly alternative. One potential natural fiber is abaca 

fiber (Musa textilis), which comes from tropical plant stems and has high strength 

and toughness. This study aims to examine the mechanical properties of abaca fiber 

composites with unidirectional and random orientations using polyester resin with 

the hand lay-up method and to determine the potential of abaca natural fiber 

composites in terms of railway industry acceptance standards. Mechanical testing 

includes tensile testing using the ASTM D638 standard, flexural using the ASTM 

D790 standard, and impact using the ISO 179-1 standard. The average tensile 

strength of the unidirectional fiber composite is 26,38 MPa and random is 7,63 

MPa; unidirectional flexural strength 94,39 MPa and random 48,17 MPa; and 

unidirectional impact strength of 7,45 J/cm² and random of 1,66 J/cm². The test 

results show that unidirectional fiber orientation provides higher mechanical 

performance than random orientation. In tensile testing, unidirectional fiber 

orientation reaches 35,1% and random 10,1% of PT INKA's acceptance standard 

of 75 MPa. Flexural testing shows unidirectional fiber orientation of 67,4% and 

random 34,4% of PT INKA's acceptance standard of 140 MPa. Meanwhile, in 

impact testing, unidirectional fiber orientation exceeds the standard by 65,5%, 

while random orientation reaches 36,8% of PT INKA's acceptance standard of 4,5 

J/cm2. 

Keywords: Composite, Abaca Natural Fiber, Mechanical Properties, 

Unidirectional Orientation, Random Orientation 

 

 

 

 

 

 

 

 

 


