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Composite materials have a higher specific strength and modulus than traditional metallic
materials. Additionally, these materials offer new design flexibilities, corrosion and wear
resistance, low thermal conductivity and increased fatigue life. These, however, are susceptible to
impact damage due to their lack of through-thickness reinforcement and it causes large drops in

the load-carrying capacity of a structure. Therefore,

the impact damage behavior and

subsequently load-carrying capacity of impacted composite materials deserve careful
investigation. In this study, the residual strength and impact characteristics of plain-woven CFRP
composites with impact damage are investigated under axial tensile test. Impact fest was
performed using drop weight impact tester. And residual strength behavior by impact was
evaluated using the caprino model. Also we evaluated behavior of residual strength by change of
mass and size of impactor. Examined change of residual strength by impact energy change
through this research and consider impactor diameter in caprino model.
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Fig. 2 Normalized residual bending strength with impact
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Fig. 1 Influence of various boundary conditions
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Table 1 Chemical compositions of prepreg (Wt. %)

Fabric Resin Resin Content Total
(Wi, g/m’) | (Wt, g/m’) (%) (Wt, g/m®)
205 148 42+2 353
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Fig. 3 Specimen configurations
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Fig. 4 Schematic diagram of impact tester
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Fig. 5 Impact surface of various impact energy
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Fig. 7 Fracture surface of various impact energy

Fig. 8 Micrographs of the fracture cross-section for

impact specimen(23.5 J)
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Fig. 9 Micrographs of the fracture cross-section for

impact specimen(warp/weft direction)
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Table 2 Dent area of various impactor diameter

Impactor diameter(mm) | x-axis(mm) | y-axis(mm)

15.8 6.65 6.20

6.30 6.30

Average 6.48 6.25

20.5 6.80 6.60

6.70 6.60

Average 6.75 6.60

254 8.10 7.40

7.90 7.00

Average 8.00 7.20

254 mm

158 mm 20.5 mm

400

350 +

Residual strength, MPa

300 |

250 L I L I L L
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Impactor diameter, mm
Fig. 14 Strength reduction behavior according to
impactor diameter
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Fig. 15 Damage area according to impactor diameter
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