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Aim

Progress and results

Martin .Ch, 2020*

Compressive test Split tensile test

Split Tensile failure pattern 

FRP 
needles 
Surface 
analysis

*Martin .Ch, [2020], Wind Turbine Blades Can’t Be Recycled, So 

They’re Piling Up in Landfills, Bloomberg UK. 
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Cost- & energy-efficient

Eco-friendly agricultural 

waste management

Tuneable properties; versatile

Biocompatible, compostable, 

recyclable, low CO2 emission
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Overview

Ramp-up in rate has driven 

move to dry-fibre processes 

Preforming complex

shapes can lead to defects

Quantify defects at scale

from factory photographs? 
Figure 1. Photographic data capture of preform defects 

in bi-axial NCF. Deep Learning enables individual tow 
tracing – for characterising wrinkle parameters.

Concession

Re-layup

Infusion

Inform decisions 

pre-cure

Enabling cameras      

as a low cost 

inspection solution
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Weaving simulation and compaction
Plain weave composite meso-scale RVE 

undergoing bending
Voxelised yarn elements
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The Project
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• NextCOMP - EPSRC funded investigation of next 

generation composite materials

• HiPerDiF - Patented fibre alignment technology 

developed at UoB

• Project Aims:

Highly-aligned, discontinuous fibre tapes in compression

• Experimental Characterisation

• Modelling of Effective Properties

• Bioinspired hierarchical architectures

• Automated lay-up

• Industrial specimen production

Material Processing Sample Curing 

Material Testing Failure Analysis



Compressive Characterisation of 

Single Carbon Fibres and their 
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In situ Raman Spectroscopy 

Band 

shift

G band

• Obtains single fibre 

compressive stress – strain 

curves.

• Simple sample preparation.

• Avoids fibre buckling.

• Compressive loading applied 

to fibre on face of beam.

• Study of carbon fibre 

structure changes in 

compression.

• Stress calibration for later 

testing.
Epoxy Prism

F F

Interfacial analysisSingle fibre compressive 

response
• Point-to-point stress mapping along 

length of single fibre.

• Interface analysed under compressive 

loading.

• Changes to interface investigated.

• Interfacial shear strength, stress transfer 

length, debonding investigated.



Digital Engineering of 

Composite Materials for Space 

Applications
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Project outline
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• The environment in low Earth orbit (LEO) is hostile to many materials and testing 

them in space is costly and time-consuming.

• The development of a computer model to predict degradation could assist in the 
design of future spacecraft by providing a more accurate estimate of material 

lifespan.

• A novel CFRP material is undergoing terrestrial mechanical, thermal and 

exposure testing in order to provide the data for this model.
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Forming of Aligned Discontinuous Fibre

Thermoplastic (HiPerDiF) Prepreg for 

Sustainable Composite Manufacturing 
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Tensile Characterisation of HiPerDiF PLA/Short Carbon Fibre 
Tape Under Processing Conditions with Micromechanical Model
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Thank you for listening. 

That concludes our presentations for today. 

Please join us for lunch in the atrium and 

take some time to view the student poster 

displays and chat to the presenters in the 

main room. 

Plus, don’t forget to cast your vote in our 

poster competition!!
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