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An Evaluation on Bending Behaviors of Conical Composite Tubes for
Bicycle Frames

Sang-Kyun Hwang*, Jung-Woo Lee*, Hui-Yun Hwang**

ABSTRACT: Mechanical properties of static and dynamic behavior became important since the use of conical
composite tubes in large structures such as aerospace, planes, and submarines as well as leisure goods such as bicycle
frames, fishing rods, and golf shafts. In the past, the mechanical property prediction model for static behavior was
studied using vibration, bending, and buckling. But there is a need to study how fiber orientation error affects
mechanical properties of conical composite structure because the model assumes constant fiber orientation angle. The
purpose of this study is to derive an equation that can predict the static behavior of conical composite tube for bicycle
frames by considering fiber orientation error with respect to various design parameters.
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Fig. 1. Planar figure of conical composite tube
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Fig. 2. Geometry shape of conical tube structure
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m = cos(@), n = sin( @), cos(6)
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Fig. 3. Geometry of bicycle frame

Table 1. Mechanical properties of design parameter

E, 130 GPa
E, 10 GPa
Gy, 6.0 GPa
Vi, 0.28

t 0.125 mm

Table 2. Shape parameter of chain stay

Tapered angle, & R, R, L
5.71° 20 mm 60 mm
4.29° 25 mm 55 mm
2.86° 30 mm 50 mm 400 mm
1.43° 35 mm 45 mm
0° 40 mm 40 mm
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Table 3. Stacking sequence parameter of chain stay

Tapered angle, R, R, L Stacking
o sequence

5.71° 20 mm | 60 mm | 400 mm [0,],~[90,],
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Fig. 4. d,, behavior analysis with respect to the tapered angle
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Fig. 5. d,, behavior analysis with respect to the stacking sequence
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