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Abstract Based on the service design processes, we examined the market conditions and the criteria to be considered in
selecting materials and selected CFRP CNT materials in the development of bicycle design. This material was used to
develop frame design among the bicycle parts. The bicycle frame, designed with CFRP CNT material through vibration
attenuation testing, tensile strength testing, and stiffness test results before prototype production, shows better results than
the bicycle frame manufactured with conventional CNT materials in terms of function.
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Fig. 2. Consumer bicycle purchase criteria.
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Fig. 3. Consumer bicycle purchase reasons.
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Fig. 7. Photographs of damaged carbon frame and component as circle parts (a) Damage caused by spoke imbalance, (b) RIM node
damage, (¢) RIM node damage and (d) Carbonization by frictional heat.

CNT ZHY 45 F s 73 Aol A=A =8
AL Asla F2AE s Aglsie] vl Agsid
om, ALoH FAE 150Kg® selvie Ze® 3
At
HEY 7b% A3 CFRP CNTE txIgH =9l
71 CNT 29 453 Hlw A on, Ao
300 Kg¥ E3v7b Ao

3.2
CFRPE 7JiHd CNTE o]g&3l] tjxjelst XPﬂH

gt 7120l ARSEE CNTE ]85 Zgle

A A AAsisith. s A AddelM CFRP=
Z
2)

DARIAE Adsp] 8l AES ATt AP dE ONT &AIE o]&3sted Azt ZH UL 70 m/s

deoA] HPEem, uls A A Z1AIE AP F2elA AEFTT 00] ﬂa;uaﬁg 9(a)) 7]¥ CNT =

&3kt o> AFe] ARE A|¥1 CFRP CNT =g #9100 m/soHE AFo] 243 @—%—X] i

9oJo] ™ (Fig. 8), H] TAOZ 7]1¥ CONT ZHY Z 4 (Fig. 9(b)). ©]oll 2Ale] eFgAo] CFRPZ 71l CNT

TS FAS] AdEste] AR 2AE olgsl] AZtE ZYdol ¥ £& AL ¥ &
s 7 A¥S CFRP CNTZ tjrRlgh =gl Stk

71 CNT ZH¢ 4% & VIS FA9I=E Addsie] H] 71 CNT ZHYES 7412 KgPlA w2Es whd,

o
o AFEgon, Aeox] 100ge] e AL Fo]  CFRP CNT Z YL 1047.3 KgfllA o)==
2 oFH Q=T =AU RS I F e
T JdE s 471 A% g (Fig 10).
FRP CNTZ tz1gh =z ole) 7]& 9] 4¥e CFRP CNTZ UzRIg Zz 71&



A Study on the Suitability of CFRP CNT and Bicycle through Service Design Process

el X2:0.00 £%0.00 X-axis Acceleration
Y1:-14.35m  Y2:-14.35m  AY:0.00
200.0
150.0
100.0
50.044
s 0o nnl‘lw.,\v
-50.0 ”.
-100.0
-150.0
-200.0
30m 40m 50m 60m 70m 80m 90m  100m
sec
(a)
X1:0.00 X2:0.00 AX:0.00 X-axis Acceleration
Y1:-14.35m Y2:-14.35mAY:0.00
200.0
150.0
100.0
50.0 (i
g 0.0 e
-50.0 +
-100.0
-150.0
-200.0
30m 40m 50m 60m 70m 80m 90m 100m
sec
(b)

275

Fig. 9. The graph of Vibration attenuation test (a) Vibration attenuation test of CFRP CNT Frame, (b) Vibration attenuation test of

normal CNT frame.
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Fig. 10. The graph of frame tensile strength test results.
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Fig. 11. The graph of frame compression test results.

Table 2
Frame compression test results
Weight (g)  Stiffhess (kgf)  Jig Move distance
A 2,119 26.5 10 mm
B 1,831 224 10 mm
C-CNT* 947 22.1 10 mm
D 2,142 20.3 10 mm
E 1,276 19.8 10 mm
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