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TOWPREG processing ςan extra-autoclave technology

üCurrently there are 3 FRP processing routes in the production of turbine blades

Ç Prepreglaminates in an autoclave process

Ç Vacuum assisted resin transfer moulding (VARTM)

Ç Pultruded carbon fibre reinforced plastics 

üThe prepreglaminate/autoclave: better mechanical properties 

Ç Higher consolidation 

Ç Higher fibre volume fraction (FVF) 

Ç Process is costly, energy-intensive and slow 

Ç Displays poor upscaling possibilities

üTowpreg ςan out of autoclave processing route

Ç Use a low exotherm, low viscosity powder epoxy ςcoated onto merged fibre tows using an 
electrostatic gun prior to wetting the fibres in a secondary heating station



Towpreg processing setup:

× Tows rolled directly off bobbins are merged prior being coated with powder based epoxy via electrostatic deposition

× The coated tows roll into a heating section where the powder fuses and wets the fibres 

× The towpregƛǎ ǊŜŎƻǾŜǊŜŘ ƻƴ ŀ άŎƘŜŜǎŜ ǿƘŜŜƭέ ǿƘƛŎƘ ŀƭǎƻ ǘŜƴǎƛƻƴǎ ǘƘŜ ǎȅǎǘŜƳ
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Consolidation: from towpreg to 
UD-CFRP samples

Å Towpreg strips are first laid down and the epoxy 
is melted under vacuum and temperature

Å Since the liquid viscosity of the epoxy is low at 
high temperature ςwetting ensues and the resin 
diffuses between the fibres

Å Excess resin seeps into the peel plies and is 
drawn out on the sides of the mould

Å This method provides a steady and reliable FVF 
of ca. 55%



UD-CFRP 0° static tensile test comparison with Toray T700S®

Å Composites made via the towpregprocessing technology have 
the potential to challenge composites made via the 
prepreg/autoclave process

Å The composites exhibit superior mechanical properties due to 
improved alignment and fibre wetting 

Å Reductions in the environmental impact (no VOCs, less waste)

E (GPa) UTS(GPa) FVF (%)

UD-CFRP 
UoE

144.9 2.59 57

Toray T700S® 135 2.55 60



FRACTURE OF SPECIMENS CUT FROM PLATES

ÅVideo extensometer frame captures 
showing representative examples of 
axial fractures 

ÅThe increase in axial fracture in 
these coupons is a function of load 

ÅThe tendency in these samples is for 
fracture to begin at the edges and 
continue towards the centre as seen 
in the binary image insert.



FATIGUE MODELLING



FATIGUE TESTING AND SIMULATIONS ARE ONGOING
1. Hygrothermalageing

1. At 25 degand 50 deg

2. For 1, 3 and 6 months

2. Fatigue under high, medium and low stresses

1. 5 Hz

2. Tension-tension

3. Model development based brittle-ductile transition in fatigue


