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ABSTRAK

Sebagai komponen penting pada bagian roda mobil, velg sering menerima beban dan
tegangan yang signifikan, baik saat kendaraan dalam keadaan statis maupun dinamis.
Area yang paling kritis pada velg terhadap gaya dan tegangan adalah bagian spoke.
Seringnya terjadi retak dan deformasi pada velg disebabkan oleh gaya/tegangan yang
di terima velg ketika mengalami benturan. Kualitas velg yang baik ditentukan oleh
kemampuannya dalam menopang beban kendaraan serta ketahanannya terhadap
berbagai benturan selama pemakaian. Ketika terjadi benturan, material velg akan
mengalami tegangan. Penelitian ini bertujuan untuk mengoptimalkan desain velg
dengan cara menganalisis besarnya nilai Equivalent stress maksimum dan nilai
Equivalent Elastic Strain maksimum yang terjadi pada desain velg. Velg A terdiri dari
10 spoke dengan lebar 31 mm dan tebal 29 mm. Velg B terdiri dari 15 spoke, 10 spoke
memiliki lebar 31 mm dan tebal 29 mm, dan 5 spoke memiliki lebar 45 mm dan tebal
29 mm. Kemudian velg C terdiri dari 20 spoke, 10 spoke memiliki lebar 33 mm dan
tebal 30 mm, dan 10 spoke memiliki lebar 24 mm dan tebal 30 mm. Dilakukan 2
simulasi pengujian pada Penelitian ini yaitu pengujian cornering linear static dan 13°
impact test menggunakan metode Finite Element Analysis (FEA) dengan perangkat
lunak ansys Workbench 2024 R1 sesuai standard Japan Light Alloy Wheel (JWL). Hasil
dari simulasi pengujian Cornering linear static menunjukan bahwa velg A
mendaptkan tegangan maksimum 88,554 MPa, dengan konsentrasi tegangan yang
signifikan di dekat pusat dan pertemuan jari-jari roda. velg B menunjukkan sedikit
perbaikan dengan tegangan maksimum 85,006 MPa, mendemonstrasikan distribusi
tegangan yang sedikit lebih seimbang. Velg C mendapatkan hasil paling baik, dengan
tegangan maksimum yang jauh lebih rendah yaitu 55,837 MPa dan pola tegangan yang
lebih merata di seluruh geometri velg. Hasil simulasi pengujian 13° impact test, velg
A mendapatkan nilai maksimum Equivalent Elastic Strain sebesar 2,9948x10° %.
Velg B mendapatkan nilai maksimum Equivalent Elastic Strain sebesar 3,2709x10™%
%. Pada velg C, mendapatkan nilai maksimum Equivalent Elastic Strain sebesar
1,8943x10% %. Dalam penelitian ini telah berhasil mendapatkan desian velg yang
optimal dengan spesifikasi sebagagai berikut, dimensi utama velg: ukuran : diameter
457 mm (18 inch), lebar velg: 242 mm (9.5 inch) PCD (Pitch Circle Diameter):
diameter 114.3 mm. spesifikasi spoke: jumlah total spoke: 20. 10 spoke dengan lebar
33 mm dan tebal 30 mm ,10 spoke dengan lebar 24 mm dan tebal 30 mm. Berdasarkan
hasil simulasi pengujian Cornering linear static dan 13°impact test, dapat disimpulkan
bahwa desain velg C merupakan desain yang paling optimal. Velg C menunjukkan
performa terbaik dalam pengujian Cornering linear static dengan tegangan maksimum
terendah sebesar 55,837 MPa dan distribusi tegangan yang lebih merata. Selain itu,
velg C juga mendemonstrasikan nilai Equivalent Elastic Strain maksimum terendah
sebesar 1,8943x10°° % Dalam pengujian 13° impact test. Optimasi pada desain velg
C terbukti mampu meningkatkan kinerja dan ketahanan velg terhadap beban dan
benturan, sekaligus telah memenuhi persyaratan standar JWL.

Kata Kunci: Optimasi, Velg, Equivalent stress, Equivalent Strain.

A%

http://digilib.mercubuana.ac.id/



18 INCH CAR WHEEL DESIGN OPTIMIZATION THROUGH SIMULATION
OF LINEAR STATIC CORNERING TEST AND 13° IMPACT TEST
ACCORDING TO JWL STANDARD

ABSTRACT

As an important component of a car wheel, alloy wheels often receive significant loads
and stresses, both when the vehicle is static and dynamic. The most critical area of the
wheel for force and stress is the spoke. Frequent cracking and deformation of alloy
wheels is caused by the forces/stresses that the wheels receive when impacted. The
quality of a good alloy wheel is determined by its ability to support the weight of the
vehicle and its resistance to various impacts during use. When an impact occurs, the
alloy wheel material will experience stress. This research aims to optimize the wheel
design by analyzing the maximum Equivalent stress value and the maximum
Equivalent Elastic Strain value that occurs in the wheel design. This study uses 3 alloy
wheel specimens, with different spoke variables/designs. Wheel A consists of 10 spokes
with a width of 31 mm and a thickness of 29 mm. Wheel B consists of 15 spokes, 10
spokes are 31 mm wide and 29 mm thick, and 5 spokes are 45 mm wide and 29 mm
thick. Wheel C consists of 20 spokes, 10 spokes are 33 mm wide and 30 mm thick, and
10 spokes are 24 mm wide and 30 mm thick. Two test simulations were carried out in
this study, namely static linear cornering test and 13° impact test using the Finite
Element Analysis (FEA) method with Ansys Workbench 2024 R1 software according
to the Japan Light Alloy Wheel (JWL) standard. The results of the Cornering linear
static test simulations showed that wheel A had a maximum stress of 88.554 MPa, with
significant stress concentrations near the center and confluence of the wheel spokes. wheel
B showed a slight improvement with a maximum stress of 85.006 MPa, demonstrating a
slightly more balanced stress distribution. Wheel C had the best results, with a much lower
maximum stress of 55.837 MPa and a more even stress pattern across the wheel
geometry. The simulation results of the 13° impact test, alloy wheel A obtained a
maximum Equivalent Elastic Strain value of 2,9948x10% %. Wheel B gets the
maximum value of Equivalent Elastic Strain of 3,2709x10°% %. On alloy wheel C, get
the maximum value of Equivalent Elastic Strain of 1,8943x107 %. In this research,
an optimal wheel design has been successfully obtained with the following
specifications - main wheel dimensions: size: 457 mm (18 inch) diameter, wheel width:
242 mm (9.5 inches), PCD (Pitch Circle Diameter): 114.3 mm diameter. Spoke
specifications: total number of spokes: 20. 10 spokes with a width of 33 mm and thickness
of 30 mm, 10 spokes with a width of 24 mm and thickness of 30 mm. Based on the
simulation results of Cornering linear static and 13° impact tests, it can be concluded
that wheel design C is the most optimal design. Wheel C showed the best performance in
the Cornering linear static test with the lowest maximum stress of 55.837 MPa and a more
evenly distributed stress pattern. Additionally, wheel C also demonstrated the lowest
maximum Equivalent Elastic Strain value of 1,8943x107 %. in the 13°impact test. The
optimization of wheel design C has proven to enhance the wheel's performance and
durability against loads and impacts, while also meeting the JWL standard
requirements.

Keywords: Optimization, Alloy wheels, Equivalent stress, Equivalent strain.
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