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ABSTRAK

Penelitian ini mengkaji pengaruh variasi susunan laminasi terhadap respons mekanis dan
kekuatan bending komposit hibrida serat aramid dan serat daun nanas (Pineapple Leaf
Fiber/PALF) berbasis resin polyester sebagai material alternatif gading perahu nelayan. Tiga
konfigurasi laminasi dengan empat lapisan difabrikasi menggunakan metode hand lay-up,
yaitu variasi A (ANAN), variasi B (ANNA), dan variasi C (NAAN). Pengujian bending
dilakukan menggunakan metode three-point bending sesuai standar ISO 14125:1998 terhadap
12 spesimen berukuran 160 mm % 15 mm x 7 mm. Hasil pengujian menunjukkan bahwa
komposit hibrida menampilkan respons mekanis berupa daerah elastis, peningkatan tegangan
hingga beban maksimum, dan kegagalan progresif, dengan rentang kekuatan lentur 68,8—
139,73 MPa dan modulus lentur 2,93-5,10 GPa. Variasi B (ANNA) menghasilkan kekuatan
lentur rata-rata tertinggi sebesar 139,73 MPa dengan nilai maksimum 216,6 MPa, sedangkan
variasi A (ANAN) menghasilkan modulus lentur rata-rata tertinggi sebesar 5,10 GPa. Variasi
C (NAAN) menunjukkan performa terendah dengan kekuatan lentur rata-rata sebesar 68,8
MPa. Hasil ini menunjukkan bahwa penempatan serat aramid pada lapisan terluar lebih
efektif dalam menahan tegangan lentur maksimum, sedangkan penempatan PALF pada
lapisan terluar menurunkan kapasitas menahan beban lentur secara signifikan. Mode
kegagalan yang dominan meliputi delamination, matrix cracking, dan fiber pull-out. Validasi
terhadap persyaratan BKI Vol.XIV Tabel 2.5 untuk kategori CSM menunjukkan bahwa
komposit yang dikembangkan memenuhi persyaratan minimum flexural strength sebesar 130
MPa, dengan capaian tertinggi 216,6 MPa atau 166,60% dari nilai minimum tersebut. Hasil
penelitian membuktikan bahwa variasi susunan laminasi berpengaruh signifikan terhadap
performa lentur komposit hibrida aramid—PALF, dengan konfigurasi ANNA sebagai susunan
laminasi paling optimal dalam meningkatkan kekuatan bending.

Kata Kunci: komposit hibrida, susunan laminasi, kekuatan lentur, serat daun nanas, serat
aramid
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ABSTRACT

This study investigates the effect of laminate stacking sequence on the mechanical
response and flexural strength of hybrid composites reinforced with aramid fiber and
pineapple leaf fiber (PALF) in a polyester resin matrix as an alternative material for fishing
boat frames. Three laminate configurations consisting of four layers were fabricated using the
hand lay-up method: configuration A (ANAN), configuration B (ANNA), and configuration
C (NAAN). Flexural testing was conducted using the three-point bending method in
accordance with ISO 14125:1998 on 12 specimens with dimensions of 160 mm x 15 mm X 7
mm. The results showed that the hybrid composites exhibited a mechanical response
characterized by an elastic region, stress increase up to the maximum load, and progressive
failure, with flexural strength ranging from 68.8 to 139.73 MPa and flexural modulus ranging
from 2.93 to 5.10 GPa. Configuration B (ANNA) achieved the highest average flexural
strength of 139.73 MPa, with a maximum value of 216.6 MPa, while configuration A (ANAN)
exhibited the highest average flexural modulus of 5.10 GPa. Configuration C (NAAN)
showed the lowest performance, with an average flexural strength of 68.8 MPa. These
findings indicate that placing aramid fibers on the outer layers is more effective in resisting
maximum bending stresses, whereas positioning PALF on the outer layers significantly
reduces the flexural load-bearing capacity. The dominant failure modes observed were
delamination, matrix cracking, and fiber pull-out. Validation against BKI Vol. XIV Table 2.5
requirements for the CSM category demonstrated that the developed composite satisfied the
minimum flexural strength requirement of 130 MPa, achieving a maximum value of 216.6
MPa or 166.60% of the required minimum value. The results confirm that laminate stacking
sequence significantly influences the flexural performance of aramid—PALF hybrid
composites, with the ANNA configuration representing the most optimal laminate
arrangement for improving bending strength.

Keywords: Hybrid composite, laminate arrangement, bending strength, pineapple leaf fiber,
aramid fiber
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