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A Study on the Development of the Next Generation Composite Materials
(Hybrid Composites with Non-Woven Tissue)
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ABSTRACT

To improve the properties of FRP composite materials, the hybrid prepreg with non-woven tissue
(NWT) is developed. The hybrid prepreg consists of undirectional FRP prepreg and NWT prepreg. The NWT
prepreg is made by compounding the NWT and polymer resin, which is similar to the production method of
FRP prepreg. The NWT has short fibers which are discretely distributed with in-plane random orientation.
The stiffness and strength of NWT composites are lower than those of continuously fibrous composites. The
strengthening technique and fabricating technique for the hybrid prepreg are described in this work. The
mechanical characteristics of hybrid composites with NWT are discussed and compared with those of the FRP

composites.

o

3 E LzH?L(FRP)t EIRAS N

Ho
o
oX
4 £

™ Hir
I:J
oh'.
039
e
ol
1 lo,
“
EE
1o o
du &
Lo ox ~
j{;{ flo M
P ol
ox

o Y 0 oX ox
Mz
$ H
flo s L
}:'-} L Y
>
R
opp
Rl
k=
32
=
3
=
AL 2

o H1 o o>

o R

'S W N

=y

rr =

N

ol

o

L

d

o

2

14
JU
=
Fj
[l
n)
o

.a., mlo l:m
f
o
ﬂ
£
I
e
ox

7}9] ‘2121]9} g7 7]74
gto] B8] = 8H(Hybrid concept)oll BAlo] AZE

1

r oX
2ot o B

ol

].

*]

*
* *
e e

e rz
U=y
2 4y
£
% %
£ g
B Jcl
e o

Mg Addigta 743
* () SK-Chemicals

-195-

Huold

stojgeiesiet Fd9 7iAZGdo]l d& 4
£& 99 /1A FHe 2EozHE, 2FHE=
NAREAE HEA7IE AE FHo= e A
dolth, §3), |l FRAZA FHAA ALeH
I 9l FRP & stolEg =gl ofsf n4%, o
71%& Bt 7 A M4l Zdga o

Zdlole 25Tz 2033 g A
E4& Adsy] dste B2& A7 3=l
o, 2 thEHA PHogEe uAMFA e AML,
LFJAAE HIte A ZAFAE o] &g 391433,
a8 29 HE o)L} Whisker & Z7Hd] A
gto] FURTE FAEG A Fol dg 28, o
G PREL APz g g2 iy
4 5 28 4FHE ¥4 Fadn

5tH, FRP 9 slolrel=d & ] A, Interlayer &

= = o;;q olm ]:

g dolmels FRE Z
FRP 22T 3|19} BAFNWT) T X e



Non-Woven Tissue
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Fig. 1 Concept of hybrid prepreg.
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Table I Tensile property of NWCT composites.

Material Poisson’s | Young's Tensile
Ratio v, | Modulus £, | Strength o,
NWCT -
(FAW:12o/m) | 04 14 (GPa) | 215 (MPa)
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Fig. 2 Mesoscopic model of Mode 11 fracture mechanism.
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Fig. 3 Lay-ups processing of composite laminates.
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Fig. 6 Mean longitudinal tensile stress-strain curve.

Table 3 Young’s modulus and strength of transverse
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Fig. 5 Longitudinal tensile fracture strain on Weibull
probability paper.
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Fig. 7 Transverse tensile fracture strain on Weibull
probability paper.
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Fig. 8 Typical tensile stress-strain curves of [t 45]
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Table 4 Young’s modulus and strength of [ 45] angle-
ply specimens.
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Fig. 9 Shear stress-strain relation and 0.2%-offset

strength from * 45 angle-ply tests.
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Fig. 10 Relation between total delamination area and
indentation energy per unit plate thickness.
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Fig. 11 Relation between absorption energy per unit
delamination area and absorption energy per unit plate
thickness.
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