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ABSTRAK

Material komposit merupakan material yang banyak digunakan dalam bidang rekayasa
karena memiliki keunggulan seperti kekuatan tinggi, ringan, serta ketahanan terhadap korosi.
Salah satu jenis komposit yang berkembang saat ini adalah komposit karbon forged, yaitu
komposit yang menggunakan potongan serat karbon pendek dengan orientasi acak yang
dikombinasikan dengan matriks resin epoxy. Material ini memiliki potensi untuk digunakan
pada komponen yang membutuhkan ketahanan terhadap benturan, seperti pada industri
otomotif dan perlengkapan keselamatan. Penelitian ini bertujuan untuk mengetahui pengaruh
variasi komposisi karbon forged dan resin epoxy serta kecepatan adukan terhadap ketangguhan
impak dan morfologi delaminasi komposit karbon forged—epoxy. Metode penelitian yang
digunakan adalah metode eksperimen dengan pembuatan spesimen menggunakan metode
vacuum resin infusion. Variasi komposisi material yang digunakan yaitu 50% karbon forged :
50% resin, 60% karbon forged : 40% resin, dan 80% karbon forged : 20% resin, dengan variasi
kecepatan adukan 200 RPM, 400 RPM, dan 600 RPM. Pengujian ketangguhan impak dilakukan
menggunakan metode Izod sesuai standar ASTM D4812, sedangkan pengamatan delaminasi
dilakukan menggunakan kamera makro pada permukaan patahan spesimen setelah pengujian
impak. Hasil penelitian menunjukkan bahwa komposisi material berpengaruh signifikan
terhadap ketangguhan impak komposit, dimana komposisi 50% karbon forged : 50% resin
menghasilkan nilai ketangguhan impak tertinggi sebesar 74,9 J/m?. Selain itu, kecepatan adukan
200 RPM menghasilkan nilai ketangguhan impak yang lebih baik dibandingkan kecepatan
adukan yang lebih tinggi. Hasil pengamatan morfologi menunjukkan adanya fenomena
delaminasi, fiber pull-out, dan retakan matriks pada permukaan patahan komposit setelah
pengujian impak.

Kata kunci: karbon forged, komposit epoxy, ketangguhan impak, delaminasi, kecepatan

adukan.
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ABSTRACT

Composite materials are widely utilized in engineering applications due to their
superior properties, including high strength, low weight, and excellent corrosion resistance.
Among these, forged carbon composites, which consist of randomly oriented short carbon fibers
embedded in an epoxy resin matrix, have emerged as a promising material. This material
demonstrates significant potential for impact-resistant applications, particularly in the
automotive industry and safety equipment. This study aims to investigate the effects of
variations in carbon forged—epoxy composition and mixing speed on the impact toughness and
delamination behavior of forged carbon—epoxy composites. An experimental approach was
employed, in which composite specimens were fabricated using the vacuum resin infusion
method. The material compositions were varied at 50:50, 60:40, and 80:20 (carbon forged to
epoxy resin ratios), while the mixing speeds were set at 200, 400, and 600 RPM. Impact
toughness was evaluated using the Izod method in accordance with ASTM D4812 standards,
while delamination behavior was analyzed through macro-scale observations of the fracture
surfaces following impact testing. The results indicate that material composition significantly
influences the impact toughness of the composite, with the 50:50 composition yielding the
highest impact toughness value of 74,9 J/m?. This is attributed to a more balanced distribution
between the matrix and reinforcement, resulting in improved interfacial bonding. In addition, a
mixing speed of 200 RPM produced higher impact toughness compared to higher mixing
speeds. Morphological analysis revealed the presence of delamination, fiber pull-out, and
matrix cracking on the fracture surfaces, indicating that multiple failure mechanisms contribute
to the overall fracture behavior of the composite.

Keywords: Carbon forged, epoxy composite, impact toughness, delamination, mixing speed.
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