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Hybrid bicomponent fibres – materials in which reinforcement fibres are
individually sheathed in thermoplastic polymer – are proposed as a
novel class of preform materials for thermoplastic composites. We
assert that by reducing the scale of hybridization between the
reinforcement fibres and the matrix polymer to the level of the fibre, a
thermoplastic intermediate material with both high drapeability and
short consolidation times can be developed. The continuous

manufacture of hybrid bicomponent fibres is demonstrated in a scalable
coating process in which newly spun glass fibres are continuously
combined with a thermoplastic polymer sheath. This novel class of
thermoplastic composite preform material is expected to expedite the
high volume production of geometrically complex composite parts and
brings along the potential for more specific applications in advanced
additive manufacturing and miniaturization of composite structures.
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Hybrid Bicomponent Fibre Preforms

Reinforcement fibres individually clad in a thermoplastic
polymer (1) address the challenge by providing both
highly flexible fibrous preforms and short consolidation
times. This is achieved because the individual filament
remain highly mobile prior to consolidation and because
their full wet-out renders any impregnation flows moot.

Lightweight Mobility Systems Impact

The inherent material distribution of bicomponent
fibres translates directly to a quick consolidation and
therefore to a highly cost-effective part manufacturing
process. (1) The proposed method of manufacture
shows potential for a more efficient production of
preforms for thermoplastic composites (2), meaning
that the technology may disrupt the current high-
volume market of such preforms and even enable lower
budget markets to gain access to this lightweight
material technology. This would help to significantly
reduce the energy demand of future mobility systems
on a broader scale than compared to the aerospace and
luxury car segments.
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Illustration of a cut bicomponent fibre preform. (1)

Manufactured Bicomponent Fibres

Solution

Co
nt

in
uo

us
fa

br
ic

at
io

n

Successful implementation of polymer solution kiss-roll 
coating in-line with glass melt spinning of a monofilament.
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Bare glass fibres.
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Composite plates, hot pressed from bicomponent fibres.

The attached fibres were spun from
borosilicate glass (E-glass) at a nozzle
temperature of 1246°C and velocities
in the range of 1.5 ms-1 to 2 ms-1 and
coated with a solution of 11.5 vol%
polycarbonate (PC) (Covestro
Makrolon 3108) in trichloromethane.

Scanning electron micrograph of a glass fibre coated using 
5 vol% PC in trichloromethane at 10 ms-1.
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Composite parts in the body of the current BMW 7-series, 
highlighting the remaining potential for use of this 

technology. Source: BMW Group Media.
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