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Abstract Carbon material was used for the new module-type bicycle accessory focusing on the user convenience through service
design methodology. In the case of using the existing carbon material, the impact could not be endured while riding the bicycle and
there was the case of breaking. To resolve this kind of problem, the new type of material (S Foam Core material) was applied. The
intensity, twist intensity, shock absorbing power, and vibration were measured for the existing carbon material and the S Foam Core
material. As a result, the S Foam Core material showed more outstanding results than the existing carbon material. This study
produced prototype with the S Foam Core material to verify the performance through tests and report the result.
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Fig. 1. Double diamond design process [6].
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Fig. 2. A graph of bicycle accessory purchase criteria survey
results for questions.
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Fig. 3. A graph of most important accessories survey results for questions.
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Fig. 4. A Graph of the most important element of accessories
survey results for questions.
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Fig. 6. Keywords of development of module-type bicycle
accessory.
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(c)

35

(D

Fig. 7. Drawing of module-type bicycle accessory sketch (a, b) and blueprint (c (perspective view), d (front view)).

(a)
Fig. 9. The photographs of Module-type bicycle Accessory Prototype turn signal (a), dash cam (b) and speaker (c).
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Fig. 10. The photographs of S-Foam Core cutting plane.
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Fig. 12. A graph of compressive strength test result for full

carbon and S-foam Core laminate samples.
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Fig. 13. A graph of shear strength measurement results of full
carbon and S-foam Core laminated samples respectively.
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Fig. 11. A schematic drawing of experimental laminates S-foam Core (lift) and full carbon (right).
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Table 1
Results of laminate compression test

Stiffness (kgf)

Full carbon 152
S-Foam Core 21.7

Jig move distance

30 mm
30 mm
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Fig. 15. The photographs of set to bicycle handle cam (a) and
turn signal and speaker (b).
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Fig. 14. A graph of the results of vibration attenuation test for full carbon, foam and S-Foam Core.

Table 2
Drive test result of test product in mountain course
Trial test No. ABS prototype Trial test No. S-Foam Core prototype
Appearance 8 Crack evolution - -
4,5,6 Temporary outage
Turn signal 8 An operational error - -
9 Cease operation
2,3,4,5,6,7,8 Temporary outage
Speaker 9 Cease operation 7 Temporary outage
23,4 Temporary outage
Dash cam 7 An operational error - -
9 Cease operation

Mileage x No. (total mileage)

1km x9 (9 km)

1km x 10 (10 km)
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