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Abstract : This work develops a flexible-body dynamic model of an all-terrain vehicle (ATV), capable of recovering dynamic
stresses while the ATV travels on random bumpy roads. The fatigue life of components is forecasted as well. While considering
the interaction between dynamic forces and structure deformation, the proposed model achieves a highly accurate structure
stress prediction and fatigue life prediction. During the simulation, stress time history of the ATV structure is retrieved for life
prediction. Finally, the hot sports of the ATV frame are located, and the frame life for combined road conditions is forecasted,
i.e. 25833.6 hr. If the usage of vehicle is eight hours daily, the total vehicle frame life is 8.847 years. Moreover, the reaction
force and deformation due to the dynamic motion can be described more accurately by using flexible body dynamics than by
using rigid-body dynamics. Based on recommendations made in the product design stage before mass production, the proposed
model can significantly lower development and testing costs.
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