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ABSTRACT 

design and structural strength analysis of a swing arm is an essential aspect in the 

development of energy-efficient vehicles that are both lightweight and safe to use. 

In this study, numerical simulations were carried out using ANSYS software to 

evaluate the structural performance of a swing arm made of aluminum hollow 6061, 

focusing on stress, deformation, and safety factor parameters. Simulations were 

performed under two loading conditions: an engine weight of 11 kg (107.91 N) and 

15 kg (147.15 N), both applied at the center of the swing arm with supports on both 

ends.The results showed that under a load of 11 kg, the maximum stress was 169.46 

MPa, with a deformation of 0.496 mm and a safety factor of 1,63. Under the 15 kg 

load, the maximum stress decreased to 144.9 MPa, deformation increased to 0.677 

mm, and the safety factor dropped to 1.9047. All values remained within safe limits 

according to the mechanical properties of aluminum 6061, which has a yield 

strength of 276 MPa and a maximum deformation tolerance of 15 mm. From these 

findings, it can be concluded that the swing arm design using aluminum hollow 

6061 is structurally safe and feasible for engine loads up to 15 kg. This study is 

expected to serve as a reference for the development of lightweight, strong, and 

efficient swing arm components in energy-efficient vehicle applications. 
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