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Fig.2 Raman spectrs of APC-2 sample treated in

Fig.1 Raman spectrz of APC-2 and Vitrex PEEK different ways ( number of scan: 500}

1300 cm R HLCH AR TR, 3 AL R E LRSS M ERE Raman ¥ (E 2),
AR A% B e R, S E S S SR AT AR, G REP 1360 cm REIE
R B R B B BTN A, (1355 em ™ ) HRENVIRI XM E A TTE. TR 1064 nm
VELLAN B R B, AR AL RFEEIR 1277 eom B EBCIA 1360 om 'R E AR
%050 5 A58 Raman 314 1300 em™ U@ RAF B HR O (1) BEHE A RS
PEEK % C—O {2tk iy B3k s 5 (2) B B 47 4R 7 £, PEEK % sy U A 0k,
SRS H B A, AHTHEM.

S5 G A B B, % K PEEK ME R M AS4 1Y Raman 1% ([ 3 f1E 4), ATUE
511 PEEK JEIARI A P H R+ ey R, ImRiX K AR E, X —XE
NEEET L ASH 9 Raman 0%, R A BRAFE A BIEFECBIXSHFERAEE
M B PEEK #25 Wiy Mk in(E 3) . F S i se, 4R TR . AE 4R,
EAREE 1300 B 1360 om ' Z AMRAE —RETE AL, BRER R 5% K ERE
HIXT IR H 0 B b B 5 B M TR B R R R R L) 8 e R T
7 B AR REFHR A THR, 00T A R AT (E 5), RARBEEHH LA R



484 wm % F o # 1998 4F

MIREHECARRREIRPHES, TEMNE PEEK SRS R A RGN EE
R AF@ BT EAMESH1550F 1610em RSB 1 A5 b, 3 9] LA & 31 7 Raman ¥

b

Intensity

Intensity

] 1 ] 1
500 1000 1500 2000 500 1000 1500 2000

Raman shift (cm™!)

Raman shift (cm!)

Fig.3 Raman spectra of AS4 carbon fiber coated Fig. 4 Raman spectra of melt-treated AS4 carbon
with PEEK solution ( number of scan: 500; Coating fiber coated with PEEK solution (number of scan and
thickness; a- 17.5nm, b- 8.75nm, ¢- 4,37nm, & coating thickness are the same as thase in Fig. 3)

1.750m, e 0.87nm, |- 0.44nm)
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A STUDY OF INTERFACIAL STRUCTURE IN
CARBON FIBER/POLYETHERETHERKETONE COMPOSITES
WITH FT-RAMAN SPECTROSCOPY

LI Tieqi, ZHANG Mingqiu, ZENG Hanmin
{ Materials Science Institute, Zhongshan University, Laboratorv of Polvmeric Composite
and Functional Materials, The State Educational Cammission of China, Guangzhoun 510275

Abstract FT-Raman Spectroscopy was used to study the interphasial structure in carbon
fiber/ polyetheretherketone ( CF/PEEK ) composites. Spectra of APC-2 laminates with
different thermo-mechnical histories show a broad band around 1300 cm ™! distinctive either
to the Ay, scattering of carbon fiber or to PEEK overtones, suggesting different PEEK
structure in composites compared to neat resin. To simulate formation of the interphasial
structure in the composites, AS4 fiber was coated with PEEK through its chlorophenon
solution. The FT-Raman study of the coated fibers reveals that the 1300 em ' band
originates from overlapping of the dispersive branches of graphite Ajgand PEEK ring C—0
scattering. Comparison of the spectra of coated fibers with those of the melted ones reveals
profound effects of melting on interphasial structure. Raman spectra of the unmelted coatings
were dominated by E,; and non-dispersive A, branches of graphite and localized modes of
PEEK. When melted, the spectra became highly dependent on coaling thichness. When
thickness of PEEK layer is about a dozen of nanometer, the broad band around 1600 em !
can be found stronger compared to that of unmelted coatings. The band center shifted to
lower wavenumber when coating thickness decreased. When the PEEK coating approached
the order of nanometer, spectra typical to amorphous and mesophase carbon were found. The
results suggest that the structure of the polymer near carbon fiber must be different {from that
in the bulk if PEEK is allowed to melt. The structure difference is discernible at least on two
scales, one identical to the dimension of chain coil and another to thickness of the segments.
While structure on the latter scale needs further work to be understood more explicitly, the
limited results hinted matching of graphite crystallites with the polymer segments. Within a
dozen of nanometers to the fiber surface oricntation of the ether-ether-ketone SEEIMENts are no
doubt stronger than those in neat PEEK. [t was thus deducted that interphase forms in
composite during processing through interaction of the EEK segments with graphite in short
range neighbor to carbon fiber surface and chain orientation within a larger range of tens of
nanometers.
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