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ABSTRACT

Article history:

Carbon fiber reinforced plastic (CFRP) has many desirable qualities, including

Received 7~ March 2013 being lightweight and very strong. These characteristics have led to its use
Revised 17 April 2013 in applications ranging from small consumer products to vehicles. Circular
Accepted 17 April 2013 and square CFRP members were fabricated using 8ply unidirectional prepreg
Keywords: sheets stacked at different angles ([+15°/-15°]4, [+45°/-45°]4 and [90]s, where
CFRP 0° coincides with the axis of the member). Based on the collapse characteristics
Impact energy of a CFRP circular member, the collapse characteristics and energy absorption
capability were analyzed. Impact collapse tests were carried out for each
Absorbed energy . . . .

Dynamic characteristics section member. In this study, the impact energies at crossheads speeds of
5.52 m/s, 5.14 m/s and 4.57 m/s were 611.52 J, 529.2 J and 419.44 ]
(circular member) 2.16 m/s, 1.85 m/s and 1.67 m/s are 372.4 J, 274.4 J and
223.44 ] (square member). The purpose is to experimentally examine the
absorption behavior and evaluation the strength in relation to changes in the
stacking configuration when the CFRP circular members with different
stacking configurations were exposed to various impact velocities. In

addition, the dynamic characteristics were considered.
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Table 1 Material properties of CFRP prepreg sheet

Fiber Resin Prepreg
(Carbon) (Epoxy #2500) sheet
Density 3 3
1. 1 1.24 x 1 -
[ke/m'] 83 x 10 x 10
Poisson's ratio - - 0.3
Young's
modulus 240 3.60 132.7
[Gpal
Tensile strength 4.89 0.08 03
[Gpa]
Resin content 3
[%oWt]
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Fig. 1 Configuration of CFRP specimens
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Fig. 6 Relationship between fiber orientation angle of CFRP and
Total absorbed energy for CFRP Circular member according
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Table 2 Impact collapse test results for CFRP circular and
square member according to impact energy about
Total absorbed energy

angle Shape Circular Square
1026.7 (611 J) 417.94 (372 J)
15° 963.9 (529 J) 407.16 (274 J)
766.3 (419 J) 382.95 (223 J)
906.1 (611 J) 348.55 (372 J)
45° 900.6 (529 J) 339.6 (274 )
7062 (419 J) 301.96 (223 J)
583.8 (611 J) 32423 (372 J)
90° 549.03 (529 J) 3113 (274 )
553.6 (419 ) 279.89 (223 J)
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