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Why do we need characterization technics?

Pyrolysed (550 °C, 30 minutes dwell time) 
CFRP-Woven out of epoxy resin

Mechanical Optical Chemical

Durability Impact Electrical

Price Sustainability Etc.

Climate
Change

Toxicity
Ozon Layer 
Depletion



Why do we need characterization technics?

[CES Selector by Granta Design]



Virgin vs. Recycled carbon fibres
What is the difference?

Fibre
orientation

Fibre length
Fibre

volume
content

Filament Adhesion



Why do we need characterization technics?
Influences on properties by recycling



Possibilities of characterization
Single filament testing

 ASTM 3379-75: Method for Tensile Strength and Young Modulus for
High-Modulus Single-Filament Materials

Carbon fibre

Resin / Glue

Paper

Diameter
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Favimat-Single fibre tensile test



Possibilities of characterization
Single filament testing

Statistic Diameter

Fibre-manufacturer Testing Parameters



Possibilities of characterization
Influences on properties by recycling



Possibilities of characterization
Interface – Defects and Cleanliness

Pyrolysed (550 °C, 30 minutes dwell time) 
CFRP-Woven out of epoxy resin



Possibilities of characterization
Interface – Defects and Cleanliness

600 °C 30 minutes oxidised
20,9 % O2

600 °C 30 minutes pyrolysed
100 % N2

Virgin Fibers



Possibilities of characterization
Interface – Defects and Roughness



Possibilities of characterization
Interface – Surface Groups

https://en.wikipedia.org/wiki/Epoxy

Fibre Interphase Matrix

https://www.weizmann.ac.il/materials/Wagner/research



Possibilities of characterization
Influences on properties by recycling



Possibilities of characterization
Semi-Finished-Product

Proof of Technology mit CT Untersuchungen und zerstörenden Zugfestigkeitsmessungen in >= 10 Studien

Measurement of:

 Fibre-orientation

 Fibre-volume content

 Homogeneity / defects



Possibilities of characterization
Influences on properties by recycling



Possibilities of characterization
CFRP testing

Edge-Shear-Test Shear-Frame-Test Tensile-Test

3-point-
Bending-Test

ILSS-Test



Possibilities of characterization
CFRP testing – Computer tomography



Further challenges and developments
What is the future science?

 Online- and Inline-measurement methods have to be invented

 Industry 4.0 and „Big-Data“ - management



SUMMARY
WHY DO WE NEED CHARACTERIZATION TECHNICS?

 We need characterization technics to describe the properties of rCF
materials

 We need characterization technics to ensure a steady and good quality 
of rCF-(Production)

 We need characterization technics to determine process relevant data 
(permeability, drapeability, simulation tool)



SUMMARY
CURRENT STATUS AND PERSPECTIVE

 Some characterization methods are capable for recycled carbon fibres

 Some methods have to be adapted

 Others have to be invented

 Further research necessary to insure the quality of rCF-Products and to
evaluate new markets



Recycling of CFRP – Characterisation and properties
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