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INTISARI

Chassis kendaraan angkutan barang rentan mengalami keretakan akibat
beban muatan yang berulang selama operasional. Perbaikan chassis umumnya
dilakukan menggunakan plat lakop dengan metode penyambungan pengelasan,
paku keling, atau kombinasi keduanya. Penelitian ini bertujuan untuk menganalisis
distribusi tegangan pada area sambungan, nilai safety factor, dan prediksi umur
kelelahan chassis setelah perbaikan menggunakan metode Finite Element Analysis
(FEA). Simulasi dilakukan pada chassis kendaraan Hino FG 260 ]J dengan beban
muatan 6.000 kg sesuai Jumlah Berat yang Diizinkan (JBI). Variabel bebas meliputi
tiga metode penyambungan yaitu pengelasan, paku keling, dan kombinasi
keduanya, dua jenis elektroda yaitu E60 dan E70, serta tiga variasi ketebalan plat
lakop yaitu 6 mm, 10 mm, dan 14 mm. Analisis tegangan menggunakan Von Mises
Stress, safety factor dihitung berdasarkan perbandingan kekuatan luluh material
terhadap tegangan maksimum, dan prediksi umur kelelahan dihitung
menggunakan rumus Fatigue Stress Range (FSR) sesuai AWS D1.1/D1.1M:2020
Kategori E. Hasil penelitian menunjukkan bahwa metode pengelasan menghasilkan
nilai tegangan Von Mises Stress maksimum tertinggi di area sambungan berkisar
antara 105,8 hingga 106,4 MPa pada seluruh ketebalan plat, sedangkan metode
paku keling secara konsisten menghasilkan tegangan terendah berkisar antara
32,8 hingga 81,7 MPa. Seluruh variasi pada ketiga ketebalan plat menghasilkan
nilai safety factor di atas batas minimum 1,25 sehingga dinyatakan aman secara
struktural, dengan metode paku keling menghasilkan nilai tertinggi berkisar antara
3,37 hingga 8,38 dan metode pengelasan menghasilkan nilai yang konsisten
berkisar antara 2,58 hingga 2,64. Prediksi umur kelelahan pada area sambungan
berkisar antara 164,63 hingga 9.196,71 tahun tergantung variasi dan skenario
operasional, dimana metode paku keling secara konsisten menghasilkan prediksi
umur terpanjang. Secara keseluruhan, seluruh variasi metode penyambungan
pada ketiga ketebalan plat terbukti mampu menopang beban muatan maksimal
sesuai JBI dan layak direkomendasikan sebagai pilihan perbaikan chassis yang
aman secara struktural.

Kata Kunci: Chassis, Fatigue Life, FEA, Safety Factor, AWS D1.1
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ABSTRACT

Commercial vehicle chassis are susceptible to cracking due to repeated load
during operation. Chassis repair is commonly performed using reinforcement plates
with welding, riveting, or a combination of both as joining methods. This study
aims to analyze the stress distribution in the joint area, safety factor values, and
fatigue life prediction of the repaired chassis using the Finite Element Analysis
(FEA) method with SolidWorks 2022 software. Simulation was conducted on a Hino
FG 260 JJ vehicle chassis with a load of 6,000 kg in accordance with the Maximum
Allowable Weight (JBI). The independent variables include three joining methods
namely welding, riveting, and their combination, two types of electrodes namely
E60 and E70, and three reinforcement plate thickness variations namely 6 mm, 10
mm, and 14 mm. Stress analysis was performed using Von Mises Stress, safety
factor was calculated based on the ratio of material yield strength to maximum
stress, and fatigue life prediction was calculated using the Fatigue Stress Range
(FSR) formula in accordance with AWS D1.1/D1.1M:2020 Category E. The results
show that the welding method produces the highest Von Mises maximum stress in
the joint area ranging from 105.8 to 106.4 MPa across all plate thicknesses, while
the riveting method consistently produces the lowest stress ranging from 32.8 to
81.7 MPa. All variations across the three plate thicknesses produce safety factor
values above the minimum threshold of 1.25 and are therefore declared
structurally safe, with the riveting method producing the highest values ranging
from 3.37 to 8.38 and the welding method producing consistent values ranging
from 2.58 to 2.64. Fatigue life prediction in the joint area ranges from 164.63 to
9,196.71 years depending on the variation and operational scenario, with the
riveting method consistently producing the longest fatigue life prediction. Overall,
all joining method variations across the three plate thicknesses are proven capable
of supporting the maximum load in accordance with JBI and are recommended as
safe chassis repair options.

Keywords: Chassis, Fatigue Life, FEA, Safety Factor, AWS D1.1
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