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design. Because maximum equivalent stress was greatest at the saddle and at
connected parts in Models 1, 2, and 3, these frame sections were most vulnerable
to failure. Model 2 was the least safe, due to the increased total deformation and
equivalent stresses in the top tube horizontal to the ground. Based on vibration
and fatigue analysis results, Model 2 was also determined to be the least safe

the head tube was placed slightly higher above the seat tube and
These study results can be utilized in the design of bicycle frames

by investigating prevention and durability against damage.
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Table 1 Dimensions of Model 1, 2 and 3

Model 1 Model 2 Model 3

Length X (mm) 947.37 9724 936.76
Length Y (mm) 487.97 487.97 564.62
Length Z (mm) 12439 124.39 12439
Mass (kg) 2.7564 2.7747 2.7998

Table 2 Material Property

Structural
Young's Modulus 71,000 MPa
Poisson's Ratio 0.33
Density 2,700 kg/m’
Tensile Yield Strength 280 MPa
Compressive Yield Strength 280 MPa
Tensile Ultimate Strength 310 MPa

(a) Model 1

970

(c) Model 3
Fig. 1 Meshes of models

[ Fixed Support
[ Force: 300, N

(a) Model 1

A Fixed Support
B Force: 300,

(b) Model 2

A Fixed Support
8] Force: 300, N

(c) Model 3

Fig. 2 Constraint conditions at models 1, 2 and 3
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(c) Model 3

Fig. 3 Contours of total deformations at models 1, 2 and 3
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(c) Model 3

Fig. 4 Contours of equivalent stresses at models 1, 2 and 3
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(c) Model 3
Fig. 8 Contour plots of fatigue life at Sample history
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Fig. 9 Directional Deformations of Modal Analyses at mode
6 in cases of Models 1, 2 and 3
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