
Abstract 

One of the most important components of electric motorcycles is the frame, which requires strength to 
hold the weight of the motorcycle and has been designed to best support ergonomics feathers. Various 
components of the motorcycle are attached to its frame body. The frame of the electric motorcycle was 
loaded due to the weight of the passenger, the weight of the motorcycle components, the unevenness of 
the road and during braking and acceleration. Stiffness is very important objective in the designing a 
motorcycle frame. Experimental analysis of structure’s stiffness of vehicles is very costly and time-
consuming, so finite element methods can be used to simulate structure’s stiffness tests. In this study, the 
frame of an electric motorcycle is modeled in Catia and meshed in hypermesh, and then in ABAQUS, the 
properties of the material and the interactions between the components are defined. In vertical, 
longitudinal, lateral, and torsional positions, loading is performed on the frame. In the vertical position, 
the steering shaft and bracket of the fixed shock absorber and vertical force that applied to the passenger 
seat, in the longitudinal and lateral position, the engine connection brackets are fixed and the longitudinal 
and lateral loads are applied to the steering shaft column, and in the torsional position, the engine 
connection bracket is Fix and a coupled force applied to the steering column. In each test, the frame 
stiffness is calculated by the amount of displacement in each type of load. In the experimental test, the 
frame of the electric motorcycle vertical loading and its force-displacement results were similar to the 
results derived by ABAQUS. In this simulation, three levels for four design variables are used for the 
Taguchi experiment. To define Taguchi design variables, the components were divided into four parts:  
lower rail, side members, steering column, and reinforcing members.  For each, the thickness varies in 
three levels of 2, 2.5, and 3 mm. The Taguchi method suggests performing 9 experiments. With four 
modes of stiffness, modal analysis, and weight of frames in equal coefficient mode, frame and optimal 
weight and stiffness are found. 
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