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Quality and performance of automated placement molded CF/PAEK prepregs with
different impregnation processes
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(1. Zhejiang provincial Innovation Center of Aircraft Composite Technology, Hangzhou 311222, China;
2. Zhejiang Huarui Aerospace Manufacturing Co., Ltd., Hangzhou 311222, China)

Abstract : To investigate the process adaptability of the domestical thermoplastic prepregs for automated placement, in this
study, utilizing carbon fiber-reinforced polyaryl ether ketone (CF/PAEK) prepregs manufactured by melt impregnation and solution
impregnation methods. Aiding the domestical laser-heated automated fiber placement equipment, composites were fabricated using
three distinct process methods:in-situ consolidation, in-situ hot pressing, and post-autoclave consolidation. The consolidation quality
and performance of the composites were systematically evaluated through non-destructive testing, metallographic characterization,
and compression property measurements. The results indicate that the prepreg produced via solution impregnation exhibits superior
impregnation quality. Composites fabricated from solution-impregnated prepregs demonstrated better 0° compression performance
under both in-situ consolidation and in-situ hot pressing processes, achieving compressive strengths of 705.6 MPa and 686.1 MPa,
and compressive moduli of 129.9 GPa and 145.1 GPa, respectively. Conversely, after post-autoclave consolidation, composites made
from melt-impregnated prepregs showed significantly enhanced mechanical properties, with a 0° compressive strength of 960.4
MPa, a compressive modulus of 131.9 GPa, and a compression-after-impact strength of 317.1 MPa, outperforming the solution-

impregnated counterparts. This is primarily attributed to the effective elimination of inherent defects in the melt-impregnated
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prepregs by the post-autoclave consolidation process, which substantially improved the overall consolidation quality of the compos-

ites.

Keywords : thermoplastic composites ; automated layup molding ; prepreg ; laser heating ; forming process
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Tab.1 Specification parameters of CF/PAEK prepregs

Prepregs t/mm Wimm p/(g-m™) /%
CF/PAEK-M 0.19+0.02 6.4+0.4 144+3 5542
CF/PAEK-S 0.17+0.02 6.4+0.3 14643 572

Notes: # is thickness; W is width; p,. is fiber mass per unit area; ¢, is

fiber volume fraction.
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(b) 0° compression performance of CF/PAEK-S
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Fig. 7 0° compression performance of composite materials
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Tab.2 Low velocity impact damage and post impact compression performance of composite materials

Composites M E/J H/mm D/mm S/em? F/KN R/MPa
MA 1.01£0.04 9.7+0.7 / 13.7+0.8 25.542.1

CF/PAEK-M MB 30 0.62+0.07 7.0+0.5 / 43.7+1.6 88.3£3.5
MC 0.31+0.04 7.1£0.4 2.4+0.8 141.7+14.7 317.1+£32.6
MA / / / 7.9+1.1 16.242.3

CF/PAEK-S MB 30 / / / 7.2£1.9 14.943.9
MC 0.29+0.01 5.0+0.2 23.2+8.0 89.9+8.1 207.8+18.1

Notes: M is molding method; £ is low velocity impact energy; H is depth of impact dent; D is diameter of impact dent;.S is area of impact damage; F°

is compressive load after impact; R is compressive strength after impact.
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