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Study on interfacial properties of single fiber composites by acoustic emission
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Abstract; In order to overcome the limitation of traditional single fiber fracture experiment on transparent and
high-strain resin and further expand its application scope, acoustic emission technology were combined with
traditional single fiber fracture experiment to evaluate the interface performance of single fiber composite
materials. Fracture process of single fiber composite was monitored by acoustic emission technology. Parameter
analysis, waveform analysis, and cluster analysis were used to study the signal characteristics of acoustic
emission during the tensile test of the single fiber composite, which were compared with the fiber fracture
pattern and interfacial shear strength observed by microscope. Results show that acoustic emission technology
could be used to evaluate fracture pattern and interfacial property during the single fiber fracture test
effectively. Inter-facial shear strength calculated by acoustic emission was consistent with that calculated with
the aid of microscope in traditional single fiber fracture experiment. It suggests that acoustic emission
technology can extend the scope of single fiber fracture experiment subject, and can serve as a general and
effective way for interfacial shear strength calculation.
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Table 1 Interfacial shear strength of single fiber composite
Prffsmps  PezlnREr Ry
PR R um .
/MPa K/ mm R/ MPa
CF-A 5.16 5178 351.69 72.55
CF-B 5.21 5038 510. 86 45.19
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Fig. 10  Time-energy curve of the acoustic emission signal of

single fiber composite
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