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Evaluation of tensile strengths and fracture toughness of plain weave composites
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Abstract : The mechanics of woven fabric-based laminated composites is complex. Then, many researchers
have studied woven fabric CFRP materials but fracture resistance behaviors for composites have not been still
standardized. It also shows the different behavior according to load and fiber direction. Therefore, there is a
need to consider fracture resistance behavior in conformity with load and fiber direction at designing structure
using woven CFRP materials. In this study, therefore, the tensile strength and resistance for plain-weave CFRP
composite materials were investigated under various different angle condition(load to fiber angle: 0°, 15°, 30°,
45°). Tensile strength and fracture toughness tests were carried out under mode | transverse crack opening
load by using compact tension specimens.
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Figure 1: Fabric texture orientation of plain woven
CFRP laminate composite
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Figure 2: Specimen configurations
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Figure 3: Appearance of tensile tester
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Figure 7: Fracture surface of 0° fabric orientation
under the tension loading
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Table 3: Comparison of material properties on
fiber orientation

Fiber
orientation
Tensile strength
(MPa)
Elongation
(mm/mm)

0° 15° 30° 45°

784 320 259 194

0.21 0.26 035 | 048
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Figure 8: Load-COD curves for plain woven CFRP
composite of CT specimens
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Table 4: Results of fracture toughness

a *, Q

ASTM f(7V) Kageyama f (TV)
32.64 37.58

Fracture
toughness 32.90 37.86
(MPay m) 3250 37.41
Average 32.68 37.62
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