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2 Hybrid or multiscale composite

1 Finite strip method
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1 Instron hydraulic universal testing machine
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Fig. 1. Hybrid nanocomposite production method [27]
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Fig. 2. Transmission electron microscopy image of CNTs[5]
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2 Chemical vapor deposition

1 Carbon NanoTubes (CNTs)
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Fig. 3. Manufacturing of glass/epoxy plate using hand layup method under vacuum pressure
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Fig. 4. Glass/epoxy composite plate sample (left) and CNT/glass/epoxy composite plate (right)
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4 Transmission electron microscopy
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Fig. 5. Buckling of composite plate under pressure loading
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Fig. 6. Tensile test specimens, a: [0,], length=250 mm & width=15 mm, b: [90,], length=175 mm & width=25 mm, c: [45,],
length=180 mm & width=25 mm
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Table 1. Mechanical properties of tensile test specimens

v, G, [MPa] E,[MPa] E, [MPa] E_ [MPa]
<YV Iy YVIY V0 \nld
v Step: Step-1
Mode 1: EigenValue = 208.76
‘J\ Primary Var: U, Magnitude
z X Deformed Var: U Deformation Scale Factor: +2.000e+01

eI gl ol SUIN (5900l 359 (WeS (g5l ¥ S5
Fig. 7. Buckling simulation of glass/epoxy composite plate
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Table 2. Numerical and experimental critical buckling load for glass/epoxy plate

S o3 &048e v, Pcr [N] X7 o) Pcr [N]
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Fig. 8. Force-displacement graph of glass/epoxy composite plate under longitudinal in-plane pressure load
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—A: Glass/epoxy

B: 0.25% CNT/glass/epoxy
—C: 0.5% CNT/glass/epoxy
—D: 1% CNT/glass/epoxy
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Fig. 9. Effect of adding CNTs with different weight percentages on the force-displacement graph of composite plates
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Fig. 10. Force-displacement graph for three specimen of 0.5% CNT/glass/epoxy composite plates
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Table 3. Results of pressure loading test for composite plates
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Fig. 11. Effect of adding CNTs on the critical buckling load and maximum load of CNT/glass/epoxy composite plates
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Fig. 12. Effect of adding CNTs on the absorbed energy and special absorbed energy of glass/epoxy com
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Fig. 13. Dispersion of CNTs into the matrix material for 0.25%  CNT/glass/epoxy composite plate and their fracture
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Fig. 14. Homogeneous dispersion of CNTs into the matrix material for 0.5%CNT/glass/epoxy composite plate
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Fig. 15. Nonhomogeneous dispersion of CNTs into the matrix material for 1% CNT/glass/epoxy composite plate and
existence of CNTs agglomerations
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