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Fig. 1 Configuration of the rectangular CFRP
tube with two ribs

(a) impactor

(b) mounted specimen
Fig. 2 Drop impact test setup
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Fig. 3 Load-displacement curves in all test
specimens
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Table 1 Summary of the experimental results

No. 1 No.2 No.3 No. 4 No.5 Ave.
Max. load [kN] 1790 | 1731 | 1709 | 1608 | 1803 | 1728
Absorbed 17| 137 | 127 | 131 129 | 128
energy [kJ]
Final

) 1280 | 1426 | 1383 | 1468 | 1346 | 1381
displacement [mm]
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Fig. 4 Photographs of CFRP tube with a rib after
impact test
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Fig. 5 Details of the finite element model
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(a) Model 2 (b) Model 3
Fig. 6 Details of Model 2 and 3
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Fig. 7 Details of the thickness-constant (a) and
thickness-changed (b) models
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Fig. 8 Comparison of the thickness-constant and
thickness-changed models
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Table 2 Material properties of rectangular CFRP
tube used in the FE analysis

Longitudinal Young’s modulus E, 140.0 GPa
Transverse Young’s modulus E, 9.0 GPa
Minor Poisson’s ratio Via 0.0219

Shear Modulus in plane (ab) G, 4.0 GPa
Shear Modulus in plane (bc) Gy, 2.0 GPa
Longitudinal tensile strength P 2.6 GPa
Longitudinal compressive strength X 1.5 GPa
Transverse tensile strength Y, 0.07 GPa
Transverse compressive strength Y. 0.05 GPa
Shear strength in plane (ab) Se 0.09 GPa
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Fig. 9 Load-displacement curves obtained from
the FEM analysis
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(Model 3) load-displacement curves
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Table 3 Comparison between the experimental
and FEM results of the rectangular FRP tubes

Model1 | Model2 | Modet3 | EX®
(ave. values)
Max. load [kN] 196.0 215.0 174.0 172.8
Absorbed 1.8 1.9 12.1 12.8
energy [kJ]
Final 146.0 136.0 140.0 138.1
displacement [mm]
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