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Abstract Carbon fiber frames are actively developed for developing carbon fiber frames as the material of the next
generation of bicycle frames, and are currently being developed with carbon fiber frames, hardness, shock absorption, light
intensity, and strength. The carbon fiber bike models require a premium, differentiated design concept, which is essential to
the development of a conceptual and differentiated design, requiring the development of essential structural structures, safety
and refinement, and more of their own identity. In this study, a personal and unified image was derived from the research
of the needs of consumers and image analysis process and then in the practical design work, the road bike bicycle frame
design was proposed targeting the frame on the basis of carbon fiber materials.
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Fig. 2. Schematic diagram of carbon fiber manufacturing process.
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Fig. 3. Photograph of full carbon tube (left) and S-core tube
(right).
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Fig. 5. Self-manufactured measurement system. (a) 2-point compressive bending strength measurement and (b) shear strength
measurement system.
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Fig. 6. Compressive strength test result for carbon tube and S-core laminate samples.

LOAD100kg
30.0
=== full carbon laminate sample

27.0 = S-foam laminate sample
24.0

210 ( ) =]

(3.0, 21.9)
18.0
15.0 30715.4)

(3.0, 15.4)

12.0 -
9.0
6.0
3.0 Z
0.0k
0.0 0.4 0.8 1:2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
DIS mm

Fig. 7. Shear strength measurement results of full carbon and S-foam laminated samples respectively.
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Fig. 8. A graph of vibration test result transformed by FFT (Fast Fourier Transformation) for 3 samples.

Table 1
Selected samples for survey research to design a road bicycle
made by carbon fiber tube

30 Ages 40 Ages Total
Male 9 12 21
Female 6 3 9
Total 15 15 30
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Fig. 9. Graphs of the results about user survey for bicycle and materials application and research for consumer preferences analysis.
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Fig. 12. Idea sketch design images.

Fig. 14. Final 3D rendering design image.
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