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HDPE-g-PAAm(WDGP) ¢} toluene-soluble HDPE-g-PAAm(TSGP) 2 CFZ g/ dsigd. 5&2
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A2 o] 4ol AN BAgo] FUIsIH LY, o BEFL WDGPCF/PEY] 727 F318t Aot

Abstract : In order to investigate the effect of surface treatment of fiber on the crystallization and in-
terfacial morphology in the carbon fiber/high density polyethylene(CF/HDPE) composite system, ca-
rbon fibers were surface-modified with two types of coupling agents, water-dispersible(WDGP) and
toluene-soluble(TSGP) HDPE-g-PAAm copolymer prepared by the inverse emulsion graft polymeri-
zation. Composite films containing unidirectional CF’s were prepared by press molding through the
isothermal crystallization process. The changes in crystallization temperature(T.), transcrystallinity,
and interfacial bonding state in HDPE composites reinforced with modified carbon fibers were analy-
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zed in terms of the type(or the content of PAAm in a graft copolymer) of the coupling agent by using
DSC, polarizing microscope, FTIR, SEM, etc. The surface-treated CF/PE composite systems were
found to exhibit better developed interfacial crystal(transcrystal) structure and somewhere increased
T. compared to the untreated CF/PE system. As the content of the grafted PAAm in a compling agent
increased, the fraction of the hydrogen bonding present in a composite system increased, thereby

enhancing the interfacial bond strength between fiber and matrix, as confirmed by observation on

the tensile fracture surface of the composite. It was also revealed that the treated composite systems

had larger transverse tensile moduli than the untreated case probably due to the increased interfacial

adhesion, this tendency being more pronounced in the case of the WDGP coupling agent.
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Fig. 1. Schematic diagram showing possible ways of
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hydrogen bonding contributing to interfacial adhesion
between fiber and matrix in HDPE composites with
carbon fibers coated with HDPE-g-PAAm. (%) : PE
matrix ; (¥) : carbon fiber ; ( |) : grafted PE;
(~) : grafted PAAm,
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Fig. 2. Crystallization thermogram on cooling( —4.5T
/min) from 170C PE matrix. untreated CF/PE, and
composite materials containing carbon fibers(10.5 vol
%) coated with water-dispersible graft copolymer
(WDGP) or toluene-soluble graft copolymer(TSGP).
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Fig. 3. FTIR spectra of (a) PE matrix, (b) untreated
CF/PE, (c) PE containing carbon fibers coated with
67.7¢-PAAm% graft copolymer, and (d) 888g-
PAAm% graft copolymer.
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Fig. 4. Cross-polar optical micrographs of PE matrix with carbon fibers (a) untreated, (b) treated by TSGP,
and (¢) by WDGP. Samples were held for 3 hr at 170C, cooled to 1207, and held for 20 min.
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Fig. 5. Scanning electron micrographs of tensile fracture surfaces : (a) untreated CF/PE, (b) 88.8 g¢-PAAM%
GPCF/PE, and (c) 67.7 g-PAAm% GPCF/PE.

Table 1. Transverse Tensile Properties of PE and
PE/CF Composites(V,=ca. 10%)

sk
Sample*  6.(MPa) E.(GPa) Toughness

(J/m?)
HDPE 272 1.32 76.7
CF/PE 22.8 153 254
TSGPCF/PE 241 1.69 418
WDGPCF/PE 26.4 1.98 61.1

* The concentration of the graft copolymer in a treat-
ment solution for PE composites with surface-modi-
fied carbon fibers was 0.4 wt% for both systems.

** Measured from the area under the stress-strain

curve.
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