
Optimal Design of Non-Pneumatic Tire with Boomerang Spokes
Soon Wook Hwang* Byung Hyun Cho Chul Woo Kwark Won Jin Lim Kyoung Moon Jeong 

        R&D Center, Kumho Tire Co. Inc., 215-21, Saeun-ro, Giheung-gu, Yongin-si, Gyeonggi-do, 17076, Korea

Abstract : Non-pneumatic tires (NPT) were developed to overcome the limitations of pneumatic tires, such as puncture risk and 
air pressure maintenance. This study focuses on optimizing the spoke structure of NPT, which plays a vital role in load support 
and shock absorption. A structural analysis was performed on a NPT with a boomerang-shaped spoke structure, evaluating 
displacement and deformation energy when a 350kgf load was applied. The design factors of the spoke, including radius, 
thickness, and height ratio were analyzed using a fractional factorial design. Results showed that spoke thickness had the greatest 
impact on displacement and deformation energy, while height ratio influenced displacement and decreased deformation energy. 
Further research should consider the shear band to fully optimize NPT performance.
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(1) NPT model          (2) Spoke design factor
Fig. 1 NPT and spoke designs

Table 1 Spoke design factors and levels

Fig. 2 Effect of design factors on performance of NPT
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