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Data taken from CES EduPack software

Fibre-reinforced polymer composites (FRP)

Sources: Wbcomposites, BASF
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Production/cradle Use/life

End of life/grave?

Fibre-reinforced 
thermoplastic composites

No curing reaction

Forming & re-forming

Lightweight

Recyclable
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State of the art



Rapid stamp forming of
thermoplastic composites

12

State of the art fast part production

Heating Forming Consolidation
and solidification

Demolding

Intermediate
material

Composite
part
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State of the art intermediate materials

Source: C. Schneeberger, J. C. H. Wong, and P. Ermanni. Hybrid bicomponent fibres for 
thermoplastic composite preforms. Compos. Part A Appl. Sci. Manuf. 103, 69–73 (2017).



Proposed solution



15

Hybrid bicomponent fibres

Core fibre radius 𝑟𝑟𝑓𝑓 and sheath thickness h.

Source: C. Schneeberger, J. C. H. Wong, and P. Ermanni. Hybrid bicomponent fibres for 
thermoplastic composite preforms. Compos. Part A Appl. Sci. Manuf. 103, 69–73 (2017).

Full wet-out Conforming 
to complex 
geometries

High volume

Avoiding 
impregnation 

flows



Manufacturing approach
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Glass melt spinning

Bushing

Gathering shoe

Glass furnace

Take-up winder

Newly spun glass fibres
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Continuous in-line coating process

Kiss-roll coating with 
polymeric solution Wetted fibers

Dry bicomponent fibers

Drying



Pilot plant
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Glass re-melt bushing

Resistance heating contact

Resistance heating contact

Transformer

Vibrating glass feeder
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Vibrating glass feeder 
with reservoir

E-glass (borosilicate glass)
Sigmund Lindner SiLibeads SL
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Top assembly

Fume cabinet

Exhaust

Control cabinet
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Kiss-roll

Solution reservoir and pump

Take-up winder

Polycarbonate (PC)
Covestro (Makrolon 3108)

dissolved in
Trichloromethane (CHCl3)

Sigma-Aldrich
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200 µm

Mostly cylindrical coatings

Regions with thicker coatings

Imprint from paper on bobbin

𝑣𝑣𝑓𝑓 ≈ 61% (TGA)
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Stamp forming
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Bicomponent fibre cake



30

Hydraulic hot press

Convection oven
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Lower platen

Upper platen

Lower heated press surface

Preform sample

Material frame

Frame suspension
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Oven open 00.0 s
Material out 02.2 s

Material in press 04.9 s
Press closed 09.2 s

Press open 21.2 s

Transition: 9.2 s

Holding time in press th: 12.0 s



33

200 µm

Most voids as microcracks 
at fibre-matrix interface

Few examples of entrapped air
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Conclusions
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Stamp forming of bicomponent fibre preforms

Low cycle times
(12-22 s)

Low void content

Aerospace 
quality laminates
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Continuous in-line coating process

Scalable Yields 
separately 

coated fibers

Robust

High volume 
throughput 
possible
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Achievements & outlook

Proof of coating 
method ✔

Proof of in-line 
process ✔

Parallel coating of 
many filaments ⏳

Proof of consolidation 
behavior ✔

Life cycle assessment of 
automotive part production ⏳
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Recyclable

Lightweight

Efficient production
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