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Abstract

In the manufacture of CFRP(Carbon Fiber Reinforced Polymer Composite) composite structures,
various independent components join by bolts and pins. Holes for bolts and pins have an effect on
the failure strength of such structures, because those act as notches in structures. The failure
characteristic of such structures are different from those of plain plate subject to remote load. In this
paper, tensile properties of woven CFRP composite plates with laminates of 0°, 30°and 45° were
obtained according to ASTM D 3039. By using obtained tensile failure strength and Tan-Cheng failure
criterion, tensile failure strength of CFRP laminate with arbitrary fiber angle were evaluated. Also, the
degradation of tensile properties by center hole(®10mm) with a remote load was evaluated and the
failure strengths were applied to Tan's failure criterion, similarly.
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Fig. 1 Coordinates system of anisotropic lamina
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Table 1 Physical properties of woven carbon fiber
reinforced composite material (WSN3K)

Wet Resin Content

39+2 (Wt. %)

Resin Areal Weight 148+5g/m”
Fiber Areal Weight 197+8g/m”
Total Areal Weight 353+10g/m”

: 250

Fig. 4 Tensile specimen configuration
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L

Fig. 5 Texture and load orientation of plain woven
CFRP laminate composite
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Fig. 6 Shapes of notched specimens and boundary
condition

Fig. 7 Installed specimen for tensile test
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Table 2 Result of tensile test S0
®  degreeD
450__ o Degree 30
Tensile test | Load direction | Strength(ave.), MPa 400 |- = A Degree 45
0°/90° 782.9 =T .
No hole 30°/60° 254.7
+45°/-45° 217.4
0°/90° 417.8
Center
30°/60° 232.8
Hole
+45°/-45° 204.5 1’3 ”
Displacement, mm
Fig. 9 o-6 curves of center hole specimens
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