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ABSTRACT

Recently, eco-friendly electric motorcycles have been considered to replace aging gasoline motorcycles to
reduce the amount of suspended fine dust in air. However, existing rechargeable battery-powered electric
motorcycles have been found unacceptable by users because of their many limitations, such as long charging
time, short travel distance per charge, and low driving speed. To overcome the drawbacks of conventional
electric motorcycles, this paper proposes an exchangeable battery-powered electric motorcycle and a new
frame shape for housing the exchangeable battery. The proposed frame is similar to that of current electric
motorcycles; however, the shape and position of the saddle support, battery, and controller mount section are
redesigned. The safety of the presented frame is verified through static and dynamic analyses using
ABAQUS. In particular, the dynamic analysis is conducted under the most extreme condition among the
various operating situations, thus confirming the robustness of the proposed frame design.
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Table 1 Material properties

Properties Stainless Steel Aluminum
Elastic Modulus [GPa] 200 68.9
Poisson’s ratio 0.289 0.33
Density [g/cm’] 7.92 2.7
Yield stress [MPa] 1,034 276

Fig. 4 FEA modeling of electric motorcycle
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Fig. 5 Boundary conditions of static analysis
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Table 2 Loads condition of static analysis

Type Value (kg)
Person 80
Battery 18 (2EA)
Controller 14.5
Motor 16
etc. 35.5
Total 164
45km/h  e—

150mm l

® QLJ’_

ground

(a) real impact condition for dynamic analysis

= 12 Sm/s

(b) simplified impact condition for dynamic analysis

—2. O9m/s

Fig. 6 Boundary conditions of dynamic analysis
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Fig. 7 Stress distribution of static analysis
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