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ABSTRAK

PEMBUATAN KOMPOSIT HYBRID MENGGUNAKAN
METODE VAKUM

Penelitian ini bertujuan untuk menganalisis pengaruh metode fabrikasi terhadap
sifat mekanik komposit serat fiberglass serta mengetahui pengaruh kombinasi serat
fiberglass dan serat rami terhadap sifat mekanik komposit. Komposit serat fiberglass
dibuat menggunakan dua metode fabrikasi, yaitu impregnasi vakum dan hand lay,
sedangkan komposit kombinasi serat fiberglass dan serat rami dibuat menggunakan
metode hand lay. Pengujian sifat mekanik dilakukan melalui pengujian tarik
berdasarkan standar ASTM D638-14. Parameter yang dianalisis meliputi tegangan
tarik maksimum, regangan maksimum, dan modulus elastisitas. Hasil pengujian
menunjukkan bahwa komposit serat fiberglass dengan metode impregnasi vakum
menghasilkan nilai rata-rata tegangan tarik maksimum sebesar 156,83 MPa, regangan
maksimum sebesar 0,06, dan modulus elastisitas sebesar 3,84 GPa. Sementara itu,
komposit serat fiberglass dengan metode hand lay menghasilkan nilai rata-rata
tegangan tarik maksimum sebesar 43,62 MPa, regangan maksimum sebesar 0,03, dan
modulus elastisitas sebesar 2,13 GPa. Komposit kombinasi serat fiberglass dan serat
rami menghasilkan nilai rata-rata tegangan tarik maksimum sebesar 45,93 MPa,
regangan maksimum sebesar 0,03, dan modulus elastisitas sebesar 2,53 GPa.
Perbandingan komposit fiberglass tunggal dan kombinasi fiberglass—rami yang sama-
sama menggunakan metode hand lay menunjukkan peningkatan tegangan tarik
maksimum sebesar 5,30% dan modulus elastisitas sebesar 18,96%. Hasil penelitian
menunjukkan bahwa metode impregnasi vakum menghasilkan sifat mekanik yang
lebih tinggi pada komposit serat fiberglass dibandingkan metode hand lay. Selain itu,
kombinasi serat fiberglass dan rami memberikan peningkatan terhadap tegangan tarik
maksimum dan modulus elastisitas dibandingkan komposit fiberglass tunggal dengan
metode fabrikasi yang sama.

Kata kunci : komposit, fiberglass, serat rami, impregnasi vakum, hand lay, pengujian
tarik.
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ABSTRACT

FABRICATION OF HYBRID COMPOSITES USING THE
VACUUM METHOD

This study aims to analyze the effect of fabrication methods on the mechanical
properties of fiberglass fiber composites and to investigate the effect of combining
fiberglass and ramie fibers on the mechanical properties of composites. The fiberglass
fiber composites were fabricated using two methods, namely vacuum impregnation
and hand lay, while the hybrid composites consisting of fiberglass and ramie fibers
were fabricated using the hand lay method. Mechanical properties were evaluated
through tensile testing based on the ASTM D638-14 standard. The analyzed
parameters included maximum tensile stress, maximum strain, and elastic modulus.
The results showed that the fiberglass composite fabricated using the vacuum
impregnation method achieved an average maximum tensile stress of 156.83 MPa, a
maximum strain of 0.06, and an elastic modulus of 3.84 GPa. Meanwhile, the
fiberglass composite fabricated using the hand lay method produced an average
maximum tensile stress of 43.62 MPa, a maximum strain of 0.03, and an elastic
modulus of 2.13 GPa. The hybrid composite consisting of fiberglass and ramie fibers
produced an average maximum tensile stress of 45.93 MPa, a maximum strain of
0.037, and an elastic modulus of 2.53 GPa. Comparison between the single fiberglass
composite and the fiberglass—ramie hybrid composite fabricated using the same hand
lay method showed an increase in maximum tensile stress of 5.30% and an increase
in elastic modulus of 18.96%. The results indicate that the vacuum impregnation
method produces higher mechanical properties in fiberglass composites than the hand
lay method. Furthermore, the combination of fiberglass and ramie fibers improves the
maximum tensile stress and elastic modulus compared with the single fiberglass
composite fabricated using the same method.

Keywords : composite, fiberglass, ramie fiber, vacuum impregnation, hand lay, tensile
testing
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