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A Study on Damage Detection of Fasteners Using Self-sensing of CFRP

Min Jong Lee*, Donghyeon Lee**, Yongseok Lee*, Ki-Eek Kwon****, Zuo-Jia Wang™***,
Woo-Seok Shim****, Mantae Kim***', Dong-Jun Kwon ***

ABSTRACT: The use of composite materials for structural fasteners is increasingly common, making it crucial to
assess the deformation of these fasteners under fatigue behavior. In this study, clamp-type fasteners were manufactured
using carbon fiber reinforced composites, and their structural stability and sectional damage rates were evaluated
using electrical resistance measurement during fatigue behavior. While clamp-type composite fasteners exhibited
minimal deformation in flat sections, significant deformation occurred in the bent sections due to fatigue. It was
observed that insufficient angular stability led to concentrated damage in the bent sections. The dynamic fatigue
behavior showed that the length change rate of the composite fasteners was within 0.6%, but the angular change rate
reached up to 6%, indicating that the bent sections are the most critical areas. By utilizing the self-sensing capability
of the composite fasteners, sectional damage behavior was assessed through electrical resistance measurement.
Significant damage was noted in the bent sections due to fatigue, and 3D-CT results revealed substantial deformation
and interfacial damage when the initial bend angle of the fasteners was less than 90 degrees. These findings highlight
the importance of reinforcing the stiffness of the bent sections and establishing systematic angular standards in the
development of composite fasteners.
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Fig. 1. Schematic representation of specimen geometry for
composites fasteners
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Fig. 2. Schematic for dynamic fatigue test of composite fasten-
ers

Fig. 3. Schematic of damage assessment of composite fasteners
using electrical resistance measurement
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Fig. 4. Dynamic fatigue test load results of composite fasteners
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