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Effect of PEK-C water-based sizing agent on interface properties of CCF/PEEK composites
XIONG Ping', TIAN Fanglin', LI Shengyao',ZHANG Xingdi’,ZHANG Yingwei',HU Tianhui', WANG Zhipeng’
[1. Zhuzhou Times Engineering Plastics Industrial Co., Ltd.,Zhuzhou 412007, China;
2. Division of Energy Materials (DNL22), Dalian Institute of Chemical Physics, Chinese Academy of Sciences,Dalian 116023, China]
Abstract : In order to enhance the infiltration of poly (ether ether ketone)(PEEK) resin on continuous carbon fibers (CCF) and
improve the interfacial properties of CCF/PEEK composites, phenolphthalein-based polyaryletherketone (PEK-C) aqueous emulsion
prepared by self was used as a sizing agent to modify CCF,and CCF/PEEK composites were prepared by the laminated hot pressing
method. The wettability of CCF fabric surface before and after sizing was tested, and the effects of sizing agent concentration on the
flexural properties, porosity, and interlaminar shear strength (ILSS) of CCF/PEEK composite materials were studied. The results
show that the contact angle of CCF surface decreases from 74.9° (prior to sizing treatment) to 53° (following sizing treatment) when
the concentration of the PEK-C water-based sizing agent is 2%. The flexural strength, flexural modulus, and ILSS of CCF/PEEK
composites prepared with CCF treated by sizing agent with 2% concentration are 895 MPa, 72 GPa, and 66.7 MPa, which are
95.7%, 72.7%, and 39.8% higher than those of the unsized CCF/PEEK composites, respectively. The porosity is only 0.85%. The
PEK-C water-based sizing agent has been demonstrated to significantly enhance the interfacial bonding and compatibility between
CCF and PEEK, as well as to improve the mechanical properties of CCF/PEEK composites.
Keywords : carbon fiber ; poly (ether ether ketone) ; phenolphthalein-based polyaryletherketone ; water-based sizing

agent ; interfacial property
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Tab.1 Processing methods of CCF fabric and corresponding

sample abbreviation

Sample abbreviation Processing method

UCCF No processing (Epoxy sizing agent)
CCF-0 Desizing

CCF-1 Sizing agent at 1% concentration
CCF-2 Sizing agent at 2% concentration
CCF-3 Sizing agent at 3% concentration
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Fig. 1 Schematic diagram for preparation of CCF/PEEK composites
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Fig. 2 Contact angle of CCF fabrics surface with different
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Fig. 4 Microscope images of different CF/PEEK composites
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Fig. 7 SEM images of different CCF/PEEK composites
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