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ABSTRAK
OPTIMASI DESAIN RANGKA MOBIL KMLI MENGGUNAKAN
METODE SIMULASI STATIS

Rangka mobil listrik untuk kompetisi Kontes Mobil Listrik Indonesia (KMLI)
dituntut memiliki karakteristik ringan namun tetap mampu menopang beban struktural
secara aman. Permasalahan overdesain yang sering terjadi dapat memboroskan
material dan menurunkan performa kendaraan, sehingga diperlukan optimasi desain
rangka dengan mempertimbangkan keseimbangan antara kekuatan struktural dan
minimalisasi massa. Dalam penelitian ini dilakukan optimasi desain rangka mobil
KMLI melalui simulasi statis berbasis Finite Element Analysis (FEA) terhadap tiga
varian desain dengan empat material, yaitu AIS1 1020, AISI 4130, Al 7075-T6, dan Al
6061-T6. Parameter yang dianalisis meliputi tegangan ekuivalen von Mises, deformasi
total, safety factor, dan massa rangka. Hasil simulasi menunjukkan bahwa Desain
optimasi 1 dengan material AISI 1020 memberikan performa terbaik untuk material
baja dengan tegangan maksimum 37,313 MPa, deformasi 0,27312 mm, safety factor
9,3801, dan massa rangka 26,58 kg. Desain optimasi 2 dengan Al 7075-T6
menghasilkan safety factor tertinggi sebesar 13,957 dan massa rangka paling ringan
sebesar 9,51 kg. Seluruh varian desain memenuhi kriteria safety factor minimum > 4
sehingga dinyatakan aman secara struktural. Desain optimasi 1 dengan AISI 1020
direkomendasikan untuk kemudahan manufaktur, sedangkan Desain optimasi 2

dengan Al 7075-T6 direkomendasikan apabila efisiensi bobot menjadi prioritas utama.

Kata Kunci: Rangka KMLI, Simulasi Statis, Finite Element Analysis, Optimasi

Desain, Safety Factor.



ABSTRACK
OPTIMIZATION OF THE KMLI CAR CHASSIS DESIGN USING
STATIC SIMULATION METHODS

The chassis of electric cars for the Indonesian Electric Car Contest (KMLI) must
be lightweight yet capable of safely supporting structural loads. The common problem
of overdesign can lead to material waste and reduced vehicle performance; therefore,
chassis design optimization is necessary to strike a balance between structural strength
and mass minimization. In this study, the design of the KMLI vehicle frame was
optimized through static simulations based on Finite Element Analysis (FEA) for three
design variants using four materials: AIS1 1020, AISI 4130, Al 7075-T6, and Al 6061-
T6. The parameters analyzed included von Mises equivalent stress, total deformation,
safety factor, and frame mass. The simulation results show that Optimized Design 1
using AISI 1020 steel delivers the best performance among the steel variants, with a
maximum stress of 37.313 MPa, a deformation of 0.27312 mm, a safety factor of
9.3801, and a frame mass of 26.58 kg. Optimized Design 2 using Al 7075-T6 yields
the highest safety factor of 13.957 and the lightest frame mass of 9.51 kg. All design
variants meet the minimum safety factor criterion of > 4 and are therefore deemed
structurally safe. Optimization Design 1 using AISI 1020 is recommended for ease of
manufacturing, while Optimization Design 2 using Al 7075-T6 is recommended when
weight efficiency is the top priority.

Keywords: KMLI Chassis, Static Simulation, Finite Element Analysis, Design

Optimization, Safety Factor.
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