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Abstract : Carbon fiber has excellent specific strength, corrosion resistance and heat
resistance. And p-Aramid fiber has high toughness and heat resistance and high
elasticity, and is used in various fields such as industrial protective materials,
bulletproof helmets and vests, as well as industrial fields. However, carbon fiber is

relatively expensive, and is susceptible to brittle fracture behavior due to its low fracture
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strain. On the other hand, the aramid fiber tends to decrease in elastic modulus and
strength when applied to the epoxy matrix, but it is inexpensive and has higher
elongation and fracture toughness than carbon fiber. Thus the twill hybrid carbon-

aramid fiber reinforced composite laminate composite was investigated for a
delamination fracture toughness under Mode I loading by 2 kinds of MBT and MCC
deduction. The specimen was fabricated with 20 hybrid fabric plies. The initial crack was
made by inserting the teflon tape in the center plane with ag/W=0.5 length. The results
show that SERR(Strain Energy Release Rate) as the critical and stable delamination
fracture toughness were 0.09 kJ/m?, 0.386 kJ/m? by MBT deduction, and 0.192 kJ/m?,
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0.67 kJ/m? by MCC deduction, respectively.
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Table 1. Physical properties of materials

Material Thread Weight | Tensile strength|  Woven
(Product) (count/mm) (GPa) type
P-Aramid Weft 16
(HF300-1420) 55 200 .
2 2x2 Twill
Carbon fiber Warp (g/nr) 153
(T300B-3K) 55 .
mel ester 1.04 5
Epovia RE-1001 | VA | (gemty | 0031 NA

Fig. 1. Image of CF/Aramid fabric indicating the yarn position
in 2x2 twill woven sheet,
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Fig. 4. The stress and strain curve for CF/Aramid hybrid
composite by a tensile test,

travelling Table 2, Mechanical properties of CF/Aramid hybrid composite

stgreo- . Tensile strength | Elastic modulus | Poisson’s ratio
microscope Material (MPa) (GPa) W)

CF/Aramid 549 234 0.032

Fig. 3. A photo of experimental apparatus under Mode |,
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Fig. 5. The relationships of the load and displacement with
the crack extension length under mode | loading.
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