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ABSTRAK

PENGARUH ALKALISASI NaOH TERHADAP KEKUATAN TARIK DAN
BENDING MATERIAL KOMPOSIT SERAT KELAPA SEBAGAI BAHAN
ALTERNATIF STRUKTUR RANGKA DRONE

Kebutuhan terhadap material struktur rangka drone yang ringan, kuat, ekonomis, dan
ramah lingkungan mendorong pengembangan komposit berbasis serat alam sebagai
alternatif material konvensional. Penelitian ini bertujuan untuk mengetahui pengaruh
perlakuan alkalisasi NaOH terhadap kekuatan tarik dan kekuatan bending material
komposit serat kelapa bermatriks resin poliester sebagai bahan alternatif struktur
rangka drone. Variasi perlakuan yang digunakan meliputi konsentrasi NaOH sebesar
2%, 5%, dan 8% dengan lama perendaman 2 jam, 4 jam, dan 6 jam. Spesimen
komposit dibuat menggunakan metode vacuum assisted resin infusion dengan fraksi
volume serat kelapa sebesar 40% dan resin poliester sebesar 60%. Pengujian sifat
mekanik dilakukan melalui uji tarik berdasarkan standar ASTM D638 dan uji bending
berdasarkan standar ASTM D790. Hasil penelitian menunjukkan bahwa variasi
konsentrasi NaOH dan lama perendaman berpengaruh terhadap sifat mekanik
komposit serat kelapa, namun peningkatan konsentrasi NaOH dan lama perendaman
tidak selalu meningkatkan sifat mekanik komposit karena perlakuan alkali yang
terlalu tinggi atau terlalu lama dapat mendegradasi struktur selulosa serat. Pada uji
tarik, nilai tegangan tarik tertinggi diperoleh pada variasi B6, yaitu perlakuan NaOH
5% dengan lama perendaman 6 jam, sebesar 19,63 MPa; regangan tarik tertinggi pada
variasi A6 (NaOH 2%, perendaman 6 jam) sebesar 1,3158%; dan modulus elastisitas
tarik tertinggi pada variasi B6 sebesar 6.952,63 MPa. Pada uji bending, nilai kekuatan
bending tertinggi diperoleh pada variasi C2, yaitu perlakuan NaOH 8% dengan lama
perendaman 2 jam, sebesar 75,6 MPa; dan modulus elastisitas bending tertinggi pada
variasi A4 (NaOH 2%, perendaman 4 jam) sebesar 18.128 MPa. Setiap parameter
mekanik memiliki kondisi optimum perlakuan yang berbeda sesuai jenis
pembebanannya, yang mengindikasikan bahwa pemilihan konsentrasi dan durasi
perendaman NaOH harus disesuaikan dengan kebutuhan sifat mekanik yang
diutamakan. Berdasarkan hasil tersebut, komposit serat kelapa dengan perlakuan
NaOH yang optimal berpotensi digunakan sebagai bahan alternatif struktur rangka
drone, terutama karena memiliki karakteristik ringan, ekonomis, dan lebih ramah
lingkungan.

Kata kunci: komposit serat sabut kelapa, perlakuan alkalisasi NaOH, resin
poliester, uji tarik, uji lentur, rangka drone

vi



ABSTRACT

THE EFFECT OF NaOH ALKALIZATION ON THE TENSILE AND
FLEXURAL STRENGTH OF COCONUT FIBER COMPOSITES AS AN
ALTERNATIVE MATERIAL FOR DRONE FRAME STRUCTURES

The need for drone frame structural materials that are lightweight, strong,
economical, and environmentally friendly has encouraged the development of natural
fiber-based composites as an alternative to conventional materials. This study aims
to determine the effect of NaOH alkalization treatment on the tensile strength and
bending strength of coconut fiber-reinforced polyester composite as an alternative
material for drone frame structures. The treatment variations used in this study
consisted of NaOH concentrations of 2%, 5%, and 8%, with immersion times of 2
hours, 4 hours, and 6 hours. The composite specimens were fabricated using the
vacuum assisted resin infusion method with a coconut fiber volume fraction of 40%
and polyester resin of 60%. The mechanical properties were evaluated through tensile
testing based on ASTM D638 and bending testing based on ASTM D790. The results
show that variations in NaOH concentration and immersion time affect the
mechanical properties of coconut fiber composites, but increasing NaOH
concentration and immersion time does not always improve the mechanical properties
of the composite, as excessively high concentration or prolonged immersion can
degrade the cellulose structure of the fibers. In the tensile test, the highest tensile
strength was obtained in variation B6 (5% NaOH, 6 hours immersion) at 19.63 MPa;
the highest tensile strain in variation A6 (2% NaOH, 6 hours immersion) at 1.3158%,
and the highest tensile elastic modulus in variation B6 at 6,952.63 MPa. In the
bending test, the highest bending strength was obtained in variation C2 (8% NaOH,
2 hours immersion) at 75.6 MPa; and the highest bending elastic modulus in variation
A4 (2% NaOH, 4 hours immersion) at 18,128 MPa. Each mechanical parameter has
a different optimum treatment condition depending on the type of loading, indicating
that NaOH concentration and immersion duration must be adjusted to the desired
mechanical properties. Based on these findings, coconut fiber composite with optimal
NaOH treatment has the potential to be used as an alternative material for drone
frame structures, particularly because it is lightweight, economical, and more
environmentally friendly.

Keywords: coconut coir fiber composite, alkali treatment NaOH, polyester resin,
tensile test, flexural test, drone frame
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