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U Currently there are 3 FRP processing routes in the production of turbine blades
< Prepregaminates in an autoclave process
¢ Vacuum assisted resin transfer moulding (VARTM)

< Pultruded carbon fibre reinforced plastics

U Theprepreglaminate/autoclave: better mechanical properties
< Higher consolidation
< Higher fibre volume fraction (FVF)
< Process is costly, energytensive and slow
. Displays poor upscaling possibilities
U Towpregc an out of autoclave processing route

. Use a lowexotherm low viscosity powder epoxycoated onto merged fibre tows using an
electrostatic gun prior to wetting the fibres in a secondary heating station
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Towpreg processing setup:

x Tows rolled directly off bobbins are merged prior being coated with powder based epoxy via electrostatic depositic
x The coated tows roll into a heating section where the powder fuses and wets the fibres
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Consolidation: fromtowpregto
UD-CFRP samples

A Towpreg strips are first laid down and the epoxy|
IS melted under vacuum and temperature

A Since the liquid viscosity of the epoxy is low at
high temperatureg wetting ensues and the resin
diffuses between the fibres

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

A This method provides a steady and reliable FvAould with samples Close view of a
of ca. 55% in trenches plies sample
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UD-CFRP Tstatic tensile test comparison with Toray T700S®

A

Composites made via thewpreg processing technology have
the potential to challenge composites made via the
prepregautoclave process

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

Reductions in the environmental impact (no VOCs, less was @

UD-CFRP
UoE

Toray T700S¢ 135 2.55 60

144.9

UD-CFRP 0° static tensile test FVF =

57%

2.5-
_2.0-
T
T
O 15-
n
a2
510+
0.5-

0.0 1

4 Piot Sample 1 Sampie 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7

Equation y=a+bx

E(GPa)  149.8281 160.7245 152.1743 144.3465 141.9537 143.3430 129.0491
R-Square{ 099125 099009 097920 098927 099654 099007 0.97069
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FRACTURE-OF-SRECIMENBEROMIPLATES

Strain

A Video extensometer frame captures
showing representative examples of
axial fractures

A The increase in axial fracture in
these coupons is a function of load

A The tendency in these samples is for
fracture to begin at the edges and
continue towards the centre as seen
In the binary image Insert.
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é Anisotropic viscoelastic scaling

Do = Do(1 — Z 1) Elasticity tensor
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Ko = Ko(1 — Z 79 Bulk modulus
k=1

Damage modelling
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1. Hygrothenmalageing
1. At 25degand 50deg

2. For 1,73:and 6rmanths
2. Fatigue undemnhighymédiumrand low stresses

1. 5Hz
2. Tenstontension

3. Model developmentthased brit_



