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In this paper, 2 kinds of models about bike frame are simulated with static structural analysis. A bike frame with diamond type
is compared with another model that Down tube is eliminated from original diamond frame. About both types of models, Property
of a material and conditions of restriction & load are the same. This study shows reinforcement effects of a partial frame by adding
down tube and impacts generated by applying a load at the frame such as weak points & high stress parts as well as expected
deformation.

The structural result of this study indicates that the equivalent stress or total deformation decreases by 57.1% or 36.4%
respectively. Also stress concentration sites are leg connecting parts, front/rear wheels fixed region and Max deformation is
generated from Seat tube. In conclusion, A Down tube is highly efficient as reinforcement than frame without non down tube.
Furthermore , The safety rises in case of reducing top tube thickness and increasing a reinforcement at leg connecting parts or
concentration regions.
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Fig. 1 Components of the bicycle frame.
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Fig. 4 Boundary and loading conditions.
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Fig. 3 2D front dimension of the bicycle frame.
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g o8 BExE Jehjdd Fig. 7 Total deformation of frame without a down
tube.

Fig. 8 Equivalent (Von-Mises) stress of
frame without a down
tube.
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Fig. 6 Equivalent (Von-Mises) stress of original
frame.
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Fig. 10 stress element below 700MPa about
original frame.

Fig. 11 stress element below 1100MPa
about none down tube frame.
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Fig. 12 Stress of curved top tube bicycle frame

Fig. 13 Displacement of curved top tube bicycle
frame.
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