- 2RI A7EEEA A 6 A Al 4 5 1997 12.
ﬁi Journal of the Korean Society of Machine Tool Engineers

b

2 AR DA BeASTe) IS W)

)

Evaluation of Tensile Properties of Carbon Fiber Reinforced
Composite Laminates with Non-Woven Carbon Mat

Seong-Kyun Cheong*, Seung-Hwan Lee**

In

l Abstract }

Tensile properties of carbon fiber reinforced composite laminates with non-woven carbon mat are
evaluated in this paper.

Composite laminates are made by inserting non-woven carbon mat between layers. The specimens
were cut and polished according to ASTM standard. Longitudinal and Transverse Young's modulus are
obtained by tensile test. Young's moduli without non-woven carbon mat are compared with those
with non-woven carbon mat. Longitudinal and Transverse tensile strength are also investigated.

Experimental results show that the transverse Young's modulus of composite materials with
non-woven carbon mat is about 10% higher than that of composite materials without non-woven
carbon mat. Longitudinal tensile strength of composite materials with non-woven carbon mat is about
24% higher than that of composite materials without non-woven carbon mat. Transverse tensile
strength and toughness also increase by inserting non-woven carbon mat between layers.

Keywords : Carbon Fiber Reinforced Composite Laminates( (A543 2833, Non-woven
Carbon Mat(8-24 %2 ¥). Longitudinal Young's Modulus(Af8ke] ©475), Transverse
Young's Modulus(§421ake] &44%), Longitudinal Tensile Strength(f¥%&el 147
%), Transverse Tensile Strength (A#524ae A47%), Toughness(14)
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Fig. 1 Hot press curing cycle for composite
materials
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Fig. 3 Tensile
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test specimen of composite
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Table 2 Transverse Young's modulus and

tensile strength

eS| ABEE
E2(GPa)| Yt{MPa)
(90%) wiyhout non-woven 8317 56.89
carbon mat
(90g) w1t‘h non-woven 9934 66.67
carbon mat

Force:kN

Q 0.18 0.29 0.44 0.59 .73
Oisplacement :mm

Fig.4 Force-displacement diagram (90s] speci-
men without non-woven carbon mat
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Fig. 5 Force-displacement diagram [90s) speci-
men with non-woven carbon mat
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Table 3 Toughness of (90s) specimen

914 (toughness)

(90s) without non-woven carbon mat 0.48

[90s) with non-woven carbon mat 0.55
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Table 4 Longitudinal Young's modulus and
tensile strength

wAS | AR
E,(GPa) Xt(GPa)
(0s) w1t}.10ut non-woven 124.85 1.247
carbon mat
(0s) w1th non-woven 107.36 1.656
carbon mat

Force kN

[} 0.44 0.88 1.32 1.75 219 263 3.07
Displacerment:mm

Fig. 6 Force-displacement diagram for [0g)
specimen without non-woven carbon mat
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Fig. 7 Force-displacement diagram for [Os)
specimen with non-woven carbon mat
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Table 5 Toughness of (0s) specimen

2l4 (toughness)

(0s) without non-woven carbon mat 35.414
(0s) with non-woven carbon mat 40.220
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