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Abstract

The present thesis is focused on developing a new dispersion coating method for
producing towpreg for consolidating void free composites of carbon fiber reinforced
polyketones for load-bearing biomedical applications. The first part of the thesis focused
on the design, development, fabrication, and installation of a new dispersion coating
machine capable of producing flexible towpregs of carbon fiber with polyketones [PAEK,
PEEK, and PEKK]. A biomedical application suitable method of producing a dispersion of
polyketone microparticles in an aqueous medium was developed. Polyamic acid (PAA), a
precursor molecule of polyimide based on Pyromellitic dianhydride-oxydianiline (PMDA-
ODA), was used as the dispersing agent. Using the dispersions, towpregs were produced
to consolidate composites. The mechanism and nature of the coating formed on the
towpreg was studied. Three different composites for each polyketone matrix [PAEK,
PEEK, and PEKK] were studied to identify the composite with maximum strength free of
voids. Detailed analysis of the composites was carried out to explain the origin of strength
in CF/polyketone composite. CF/PAEK composite was identified as having the maximum
strength. In the later part of the thesis, studies were carried out to establish CF/PAEK
composite for load-bearing biomedical applications. A ten-hole bone plate was
manufactured by thermal forming using the CF/PAEK composite consolidated using
dispersion coated towpreg. The performance of the composite bone plate was compared
with the SS bone plate as a benchmark. The bending performance of the composite bone
plate and SS bone plate was evaluated by bending test according to ASTM F382. The
composite bone plate had 87% higher strength and 16% lower bending structural
stiffness than the SS bone plate, establishing the suitability of CF/PAEK composite for

load-bearing biomedical applications from a biomechanical performance point of view.
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