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Optimization of stiffness and shape of CFRP road-bike frame by response surface method
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Table.1 Range of design variables
design variable minimum maximum
Eu'™ (GPa) 102.3 134.9
t" (mm) 0.56 1.4
EuPT (GPa) 102.3 134.9
T (mm) 0.56 1.4
EuST (GPa) 102.3 134.9
tST (mm) 0.84 2.52
Eu®S (GPa) 102.3 134.9
55 (mm) 0.56 1.4
Eu® (GPa) 102.3 134.9
t (mm) 0.84 2.52
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Fig. 4 Pareto solutions of multi objective optimization
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Table.2 Design and objective parameters of original model and
optimum solution

design variable original model optimum model
Weight (kg) 0.724 0.652
Eu'" (GPa) 114.9 134.9
t™ (mm) 0.78 0.97
EuPT (GPa) 124.9 134.9
T (mm) 0.9 1.11
EuST (GPa) 64.7 123.9
t5T (mm) 1.84 1.34
Eu5S (GPa) 85.6 134.9
55 (mm) 0.8 0.84
Eu® (GPa) 82.7 134.9
S (mm) 2.14 0.82
y*P -74 -74
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Fig. 7 Pareto solutions (n®S : Front - Pedal)
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Fig. 9 Normalized strain energy of original model and optimum
model



