Methods of the Sample Preparation and
Interfacial Characterization and for Carbon
Fiber Reinforced Plastics (CFRP)

22nd | April, 2019



Research Background

Research Contents

Our research results




Background——Introduction of CF
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Carbon fibers (alternatively CF, graphite fiber or graphite fibre) are fibers about 5-10 micrometres in diameter

and composed mostly of carbon atoms.
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Introduction of CF
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Classfication:

PAN (Poly acrylonitrile) -based Carbon Fiber
Pitch-based Carbon Fiber

Rayon-based Carbon Fiber
Density 1.5-2.0 g/cm3
Diameter 5-10 um
Tensile strength >300 GPa
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Production of CF
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Production of Pitch-based Carbon Fiber
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Interfacial Characterizations
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Research Contents I

Our Targets
» To built the quantitative interface characterization methods.
» To find the control or modification methods.

»To make clear the relationship between the conposite properties

and interface, or the mechanism of action in the interface change.

» To develop effective CFRP sample preparing processes.




Research Contents——Interfacial adhesion characterization

Table 1
Schematic diagram of interface adhesion characterization.
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Interfacial adhesion characterization
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Modulus Distribution Characterization

Nanoscale Dynamic Mechanical Imaging
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Wetting Characterization
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Interfacial Stress Characterization P ]
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Surface Properties Characterization of CF R

Surface Properties Evaluation Method
Surface morphology SEM, AFM, TEM, EDX
Chemical properties XPS, FTIR, EDX, AES
Aggregation state XRD, Raman
Surface absorption BET




Research Contents——CFRP sample preparing

1. Pitch-based carbon fibers are too fragile and easily broken during sample preparation .

2.
3.

In the micro-debonding method, it’s difficult to control the size of resin droplets.

In the modulus distribution tests, the residual powder of carbon fiber and resin caused by
polishing will interfere the measurements of AFM.

The in-situ Raman test is difficult for CFRP to conduct.

Analysis of functional groups on the surface of CF through FTIR is a challenge.

The sample preparation skills are not so mature in micro-debonding test techniques in our

research group, especially for pitch-based CF.
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Research Contents——CFRP sample preparing

Challenges

» The small scale of the interface region.

»How to control or modify the CF surface.
»How to decrease or remove the effect of both CF and resin.

»How to prepare the suitable samples for characterizatin.




Our Research Results
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Composites Part A, 2011, 42(9):0-1262.
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Applied Spectroscopy, 1996, 50(1):1-10 Applied Surface Science, 2015, 328:241-246.
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