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On the Development of Hybrid Composites with Non-\Woven Tissue

Seung-Hwan Lee’, Seong-Kyun Cheong™ ", Hiroshi Noguchi

ABSTRACT

The hybrid composite materials with non-woven tissue (NWT) was developed to improve the mechanical
properties of conventional FRP composite materials. The hybrid prepreg with NWT consists of FRP prepreg
and NWT prepreg. The NWT prepreg consists of NWT and polymer resin. The NWT has short fibers,
discretely distributed with in-plane random orientation fibers.

The purposes of this study of hybrid prepreg with NWT are (i) to increase the interlaminar properties(the
fracture toughness and strength), (ii) to improve the mechanical properties and reliability, while maintaining a
low cost, (iii) to introduce a tough and strong interlayer at critical positions to be required of strength in the
laminate. To accomplish the above purposes, a production technique to decrease voids in NWT layers was
proposed in this paper. The interlaminar failure characteristics of laminated composite materials was
tremendously improved by hybrid concept with NWT.
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Fig. 1 View of non-woven tissues using a SEM.
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Fig. 2 Schematic of non-woven tissue prepreg.
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Fig. 3 Concept of hybrid prepreg with non-woven tissue.
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Fig. 6 Geometry of tensile test specimens.
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Fig. 7 Mean tensile stress-strain curves of NWCT composites and Epoxy
resin.

ARG BRTAE B s
ehith 214
14 1,2, 2

o]714, me ¥A7S(shape parameter), n= HEAF
(scale parameter)o]th. ¢ ojE EE[21]% 3719 Tt

HEbE Maw A, At Type 13} Type 29
AR Awe] wake] AEg wma] flste 9AAF
(position parameten)Z 022 T},



#19% % 2 i 2006. 4 FHEE

o] g sholnel= Hihan

o A 25

Table 1 Mechanical properties of epoxy resin and non-woven carbon
tissue(FAW: 12g/m2) composites

Table 2 Results of longitudinal tensile tests.

NWCT Hybrid Composites
i ; Property CFRP
Tensile Property Epoxy Resin Composites Type 1 Type 2
Mean Young's Modulus 32 140 Mean Young's Modulus 145 116 107
E (GPa) E: (GPa)
M Tensil h i
ean Tensile Strengt 80 215 Mean Tensile Strength 2615 1605 1790
o (MPa) o1 (MPa)
Poisson's Ratio
0.43 0.41
Vi2 61
i : 3000 t
Fiber Volume Fraction 1 CERP
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Table 3 Results of transverse tensile tests Table 4 Results of +45-degree angle-ply tensile tests
Hybrid Composites Hybrid Composites
Property CFRP Property CFRP
Type 1 Type 2 Type 1 Type 2
Mean Young's Modulus Mean Young's Modulus
9.4 9.5 11.2 175 16.5 17.0
E, (GPa) E. (GPa)
Mean Tensile Strength Mean Tensile Strength
71 66 96 231 158 184
02 (MPa) ox (MPa)
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Fig. 10 Mean transverse tensile stress-strain curves. Fig. 12 Mean +45-degree angle-ply tensile stress-strain curves.
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Fig. A Fracture process of the transverse Type 2 hybrid specimen under tensile test.



