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Effects of Non-Woven Tissue on the Mechanical Behavior
of Angle-Ply Laminates

Seong Kyun Cheong*
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| Abstract }

understand the fracture mechanisms of the laminates.

non-woven carbon tissues.
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This paper investigates the mechanical characteristics of angle-ply laminates with non-woven carbon tissue. The lami-
nates were made by inserting non-woven carbon tissue at the interface. Specimens were rounded near the tabs by grinding
and polishing to reduce the stress concentration. Cyclic loads were applied to the specimens and the stress and fatigue life
curves were obtained. The matrix crack density was also evaluated to check the effects of non-woven carbon tissue on the
fracture resistance of composite laminates. C-Scan technique was used to evaluate the delamination, and SEM was used to

Experimental results show that the fatigue strength and life of composite laminates were increased by inserting non-

woven carbon tissues. The results also show that the matrix crack density and delamination area were reduced by inserting
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Fig. 1 Distribution of interlaminar shear stress( 7. ) of (+6)s angle-ply laminate under axial tension



SEBEI|AEE =2 Vol.10 No.6 2001. 12.

Vacuum(mmHg)

Temperature( &)

Non-Woven
Carbon Tissue

Fig. 2 Lay-ups of laminates without and with non-woven carbon tissue
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Fig. 3 Curing cycle (autoclave process)
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Fig. 4 Fatigue test specimen
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Fig. 5 S-N curves for the specimens without and with
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Fig. 6 Comparison of matrix crack density in the specimen
without and with non-woven carbon tissue under
cyclic stresses
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Fig. 7 The growth of matrix crack and delamination on the
specimen without non-woven carbon tissue under max-
imum stress O, = 250MPa(x100)
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Fig. 8 The growth of matrix crack and delamination on spec-
imen with non-weven carbon tissue under maximum
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Fig.9 C-scan images of specimen without and with non-
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(b) Fracture photograph of specimen with non-woven carbon tissue

Fig. 10 Fracture photograph using SEM(x500 and x1000)
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