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Abstract: In order to explore the effect of molding parameters on the structure and properties of carbon fiber rein-
forced poly(ether ketone ketone) composites (CF/PEKK), CF/PEKK composite laminates were prepared by vacuum
molding in this paper. The effects of molding temperature and pressure on the interface structure between resin
and fiber, the condensed structure of PEKK and the mechanical properties of the composites were discussed sys-
tematically. The microstructure and the failure modes of the composites was analyzed by scanning electron micro-
scope. The crystal structure of PEKK in the composites was observed by X-ray diffraction. The relationship between
interfacial damping and molding process of the composites was studied by dynamic mechanical analysis. The
results show that under the molding temperature of 365°C and molding pressure of 5.0-6.0 MPa, the comprehensive
mechanical properties of CF/PEKK composites are the best, in which the tensile strength is 965 MPa, the bending
strength is 849 MPa, and the inter-laminar shear strength is 59 MPa. The fracture failure modes of the composites
are mainly zigzag cracking and resin breakage.
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Fig.1 Thermal properties of poly(ether ketone ketone) (PEKK) resin powder: (a) DSC curve; (b) TGA curve;

Molding process of carbon fiber (CF)/PEKK composites (c) and preparation process of CF/PEKK composite laminates (d)
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Fig.2 Metallographic micrographs of CF/PEKK composite laminates with different temperature gradients: (a) 335°C; (b) 350°C; (c) 365°C; (d) 380°C

— R

€3 ARSI T CF/PEKK &4 HHZ AR A S AR B2 . () 4.0 MPa; (b) 5.0 MPa; (c) 6.0 MPa; (d) 7.0 MPa

Fig.3 Metallographic micrographs of CF/PEKK composite laminates with different pressure gradients: (a) 4.0 MPa; (b) 5.0 MPa; (c) 6.0 MPa; (d) 7.0 MPa
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Fig.4 SEM images of bending fracture spline section of CF/PEKK composite laminates with different

temperature gradients ((a)-(d)) and pressure gradients ((e)-(h))
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F1 AEEEIZSHIT CF/PEKK & &SRR
Table 1 Effect of different molding parameters on the crystallinity of CF/PEKK composites
335C 350C 365C 380°C 4.0 MPa 5.0 MPa 6.0 MPa 7.0 MPa
Xs(110)/nm 16.9 18.7 23.2 22.3 22.6 23.2 20.4 19.4
Xc/% 8.97 8.32 11.14 10.89 8.69 11.14 11.61 10.90

Notes: Xg(;19)—Grain size of PEKK (110) crystal plane; Xo—XRD crystallinity of PEKK.
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