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Analisis Kekuatan Bumper Kendaraan Tipe MPV Berbahan Komposit Sabut
Kelapa epoksi Terhadap Beban Statis

Hafidz Salafuddin

ABSTRAK

Peningkatan kebutuhan komponen otomotif yang ringan dan aman mendorong
pemanfaatan komposit serat alam sebagai alternatif material bumper kendaraan.
Penelitian ini menganalisis kekuatan struktural bumper MPV berbahan komposit
sabut kelapa epoksi terhadap beban statis ekuivalen sesuai standar ECE Regulation
No. 42. Penelitian ini menggunakan pendekatan eksperimental dan numerik melalui
pembuatan spesimen komposit, pengujian tarik untuk memperoleh kekuatan
material, serta simulasi CAE berbasis Finite Element Analysis (FEA) pada model
bumper. Hasil uji tarik menunjukkan variasi kekuatan tarik maksimum (Rm),
dengan nilai tertinggi sebesar 12,91 MPa pada spesimen s0,6 60% B dan nilai
terendah sebesar 3,43 MPa pada spesimen sl1,4 60% B. Simulasi menunjukkan
tegangan Von Mises maksimum sebesar 35,37 MPa, Displacement maksimum
sebesar 0,05191 mm, serta safety factor minimum sebesar 3,68 dan maksimum 15,
sehingga struktur bumper berada dalam kondisi aman dengan deformasi yang kecil.
Hasil penelitian ini membuktikan bahwa bumper komposit sabut kelapa epoksi
memenuhi kriteria kekuatan struktural dan berpotensi dikembangkan sebagai
bumper MPV yang ringan serta ramah lingkungan.

Kata Kunci : bumper, epoksi, kelapa, MPV, sabut.
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Analysis of the Strength of MPV Vehicle Bumpers Made from Coconut Fiber—
Epoxy Composite Material Against a Static Load

Hafidz Salafuddin

ABSTRACT

The increasing demand for lightweight and safe automotive components has driven
the use of natural fiber composites as an alternative material for vehicle bumpers.
This study analyzes the structural strength of MPV bumpers made of coconut fiber-
epoxy composites against an equivalent static load of 10.693 N in accordance with
ECE Regulation No. 42. This study uses an experimental and numerical approach
through the manufacture of composite specimens, tensile testing to obtain material
strength, and CAE simulation based on Finite Element Analysis (FEA) on the
bumper model. The tensile test results showed variations in maximum tensile
strength (Rm), with the highest value of 12.91 MPa in the s0.6 60% B specimen and
the lowest value of 3.43 MPa in the s1.4 60% B specimen. The simulation showed
a maximum Von Mises Stress of 35.37 MPa, a maximum Displacement of 0.05191
mm, and a minimum safety factor of 3.68 and a maximum of 15, indicating that the
bumper structure was safe with minimal deformation. The results of this study prove
that coconut fiber—epoxy composite bumpers meet structural strength criteria and
have the potential to be developed as lightweight and environmentally friendly MPV
bumpers.

Keywords: bumper, coconut fiber, epoxy, MPV.
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