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The Effect of Bias and Shear Angles on
Compressive Characteristics of Carbon/Epoxy Plain Weave Fabrics
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Various compressive specimens were fabricated using autoclave de-gassing moulding to find out the
compressive characteristics of the carbon/epoxy plain weave fabric composites with respect to the bias
and shear angles. The stacking angles of the bias specimens are [0lior, [3lior, [6]ior, [910t, [12)i0m,
[15)io1, [30ior, ([45]ior and those of the sheared specimens are [+37]ior, [£32]io1, [#28]ior, [£22}101
respectively. In order to verify the effect of micro-tow structures on compressive strength and modulus
of the composites, compressive test specimens of uni-directional carbon/epoxy composites with the same
materials and the same stacking conditions were fabricated. The modulus and strength of both types of
composite specimens were compared with the prediction results based on the CLPT and a proposed
tow deformation and fracture modes were investigated by microscopic

strength formula. The
observation.
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Table 1 Material properties of carbon/epoxy prepregs

Plain weave

Longitudinal(0°) 70

Modulus[GPa]
Transverse(90°) 70
Ply thickness[mm] 0.23
Fiber volume fraction 0.6

Uni-direction

Longitudinal(0°) 130

Modulus[GPa])
Transverse(90°) 10
Ply thickness{mm] 0.12
Fiber volume fraction 0.6
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Fig. 1 Specimens for the compressive test of the
fabric composites; (a)Composite specimen
(lateral view), (b)Non-bias specimen, (c)Bias
specimen, (d)Sheared specimen(symmetric)
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Specimens

(2) (b)
Fig. 2 Picture frame test rig and composite
deformation; (a)Before shear deformation,
(b)After shear deformation
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Fig. 3 Force-shear angle graphs of the fabric during
the picture frame test
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Specimen

Extensometer

Fig. 4 Anti-buckling compression ﬁxture and

averaging axial extensometer
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Fig. 5 Chord modulus of bias specimens
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Fig. 7 Tow geometry of the plain weave fabric
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Fig. 9 Compressive strength of sheared specimens

(@)
Fig. 10 Failure specimen(plain weave) [0]ior;

(a) failure mode, (b) micrograph
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Table 2 Crimp angle of fabric composite with
respect to the shear angle

Shear angle[°] Crimp angle[°]

0 5.7
26 14.0
46 18.8
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