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Studies on Carbon Fiber/Ulira High Modulus
Polyethylene Fiber Hybrid Composite

I. Performance Improvement by Using Plasma Etching

Jyongsik Jang* and Sungin Moon”

ABSTRACT

Hybrid composites have been made using carbon fiber and ultra high modulus polyethylene
fiber(PE fiber) as reinforcing fibers and vinyl ester resin as a matrix resin. Interfacial adhesion
of hybrid composite has been improved by plasma etching and chemical treatment.

In order to investigate the optimum plasma treatment condition, carbon fiber/vinyl ester and
PE fiber/vinyl ester composites have been fabricated as model composite. Hybrid composites
of carbon fiber/PE fiber have been evaluated using this optimal conditon with variation of flexural
properties and reinforcement stacking sequences. _

In the case of reinforcement stacking sequences, outermost carbon fiber layers of hybrid
composites play an important role to improve the flexural modulus and these outermost carbon
layers also act as an important factor to get high flexural strength of hybrid composite.
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Table 1. Basic Properties of Fibers used in

Experiment
Fiber . Ultra High
Property Carbon Fiber | \1odulus PE Fiber

Tensile
Modulus(GPa) 235 n

Tensile
Strength(GP) 3.93 2-59
Density(g/cm) 1.76 0.97
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Fig. 1. The Struture of y—MPS(y—methacryloxyp-
ropyltrimethoxysilane) and lts Hydrolysis
Reaction, '
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Table 2. The Composition of Resin Bath for mak-
ing Prepregs.

Composition Content
Derakane 8084 100 parts
Acetone 50 parts
Isopropyl Alcohol 50 parts
t-Butylperoxybenzoate 0.6 parts
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Fig. 2. Interlaminar Shear Strength of Carbon Fi
ber/Vinyl Ester Composites.
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Fig.5. Scanning Electron Micrographs of Untreated Carbon Fiber and Plasma Treated Carbon Fiber.



B6H, H28, 1993.12 AR/ S EelolZaldg olFEEAE F AF 39
25 T T T T T T T T T 90 T T T T T T T T T
80 -1

ILSS (MPo)

5 5 1 1 1 i i 1 1 1

0 1 2 3 4 5 6 7 8 g 10
’ Plosma treatment time (min)
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Fig. 8 Flexural Strength of Ultra High Modulus Po-
lyethylene Fiber/Vinyl Ester Composites.
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and Plasma Treated Ultra High Modulus Polyethylene Fiber.
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Table 3. Flexural Modulus of Hybrid Composite
(B : Carbon Fiber, [ . Ultra High Modu-
lus Polyetylene Fiber, Loaded at Left side)

Flexural Modulus(GPa)
Az Plasma/ Plasma/
silane A] isilane 7|32
EEEEBEEEEEEER, 41.57 36.34
BEEOODOOCOBER]  36.13 26.77
BECo0BEOOOBE]  30.82 11.60
EEE00OEEEOOO[  16.76 10.27
ODO0OsEBO0OBERE]  15.89 10.19
BREEREEOODODO|)  15.27 7.64
BOEOCROBOEOR0O) 13,97 6.56
JpOBOBOBOECOR| 12,15 6.05
DO@EsECBaEECD| 1156 4.16
OODEaEEEERCOO 7.66 4.10
OoooOOEEEEEE 7.45 3.51
I o 7.06 3.23

Table 4. Flexural Strength of Hybrid Composite
(E : Carbon Fiber, [ : Ultra High Modu-
lus Polyetylene Fiber, Loaded at Left Side)

Flexural Modulus(MPa)
Az L] Plasma/ Plasma/
silane *¥] isilane ®]*E]
BEEEEEEBaEEEE, 403.7 . 338.5
BREO0DO0O00DEAR)  255.5 199.7
BEOODEEDODEE,  214.7 173.1
O0ONeEBEEO0OCBEE|  207.2 166.8
DUOmEEEBREC]|  189.0 152.6
BEBRCCOOBEEBERADD 181.5 116.9
BRREEBO0O0O00O)  163.3 101.5
OOODDNeeEEEE 141.5 96.4
OOEEEEE|r0 1413 90.5
DEO\BOBCBOEDE|) 1211 73.2
BOBOBDEOBOBAC  109.4 71.5
i o [ 74.5 52.4
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