This is an electronic reprint of the original article.
This reprint may differ from the original in pagination and typographic detail.

Antin, Kim-Niklas
Detection of damage in unidirectional carbon fiber composite rods using eddy current probes

Published: 15/09/2015

Document Version
Publisher's PDF, also known as Version of record
Please cite the original version:
Antin, K-N. (2015). Detection of damage in unidirectional carbon fiber composite rods using eddy current probes.
Paper presented at Sampe Europe Conference, Amiens, France.

This material is protected by copyright and other intellectual property rights, and duplication or sale of all or
part of any of the repository collections is not permitted, except that material may be duplicated by you for
your research use or educational purposes in electronic or print form. You must obtain permission for any
other use. Electronic or print copies may not be offered, whether for sale or otherwise to anyone who is not
an authorised user.

Powered by TCPDF (www.tcpdf.org)

Detection of damage in unidirectional carbon fiber composite rods using
eddy current probes
Kim-Niklas ANTIN1 ∗, Telmo SANTOS2 and Pedro VILAÇA1
1

Department of Engineering, Design and Production, School of Engineering, Aalto University,
Puumiehenkuja 3, 02150 Espoo, Finland.
2 UNIDEMI, Departamento de Engenharia Mecânica e Industrial, Faculdade de Ciências e Tecnologia,
Universidade Nova de Lisboa, 2829-516 Caparica, Portugal.

Carbon fiber composites are high performance materials, but they are very sensitive to
damage. Therefore, the condition of composite structures needs monitoring to assure safe
operation. However, critical flaws need to be detectable in order to develop a meaningful nondestructive testing method.
Eddy currents can be used for quality control of a laminated carbon fiber reinforced polymer
(CFRP) structure. The relatively high conductivity of carbon fibers compared to a polymer
matrix can be used to detect fiber orientation, laminate structure, misplaced fibers etc. A highfrequency approach that utilizes the capacitive coupling between plies has been reported [1].
That method allows the detection of delamination. In contrast, no references were found
addressing damage detection in unidirectional (UD) pultruded products, i.e. structures that are
not a laminate. Detection of fiber damage in pultruded UD CFRP products was shown to be
difficult using commercial eddy current probes. However, a suitable probe concept and
geometry for damage detection was found. The probe is a differential planar eddy current probe
as shown in Figure 1 and described in detail in [2].

Figure 1. Configuration of the advanced probe [2]
The advanced probe geometry allows detection of fiber damage in UD CFRPs containing
artificial flaws and mechanically induced defects. The tested flaw types include notches, holes,
slots, voids, damage from impact, fiber breakage from flexural loading and thermal
degradation. Distributed damage, such as fiber breakage due to bending, proved to be difficult
to detect. Volumetric flaws, however, showed a clear signal (Figure 2).
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Damage detection of unidirectionally reinforced carbon fiber composites using eddy currents
is possible with the advanced probe concept tested. However, planar and distributed damage is
still a challenge for eddy current testing.

Figure 2. Impedance scan along the length of notched sample
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