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ARTICLE INFORMATION ABSTRACT

Original Research Paper High ratio of strength to weight in carbon/epoxy composites causes to their applications in several
Received 16 September 2017 structures, especially aerospace structures. In addition, to enhance the reliability in such structures,
Accepted 09 Novemher 2017 investigating damages in composites is essential. One way to detect defects in composites is to utilize

Available Online 15 December 2017 - - A p - - -
vatiable Online 25 December the acoustic emission approach. Thus, the objective of the present research is to find failure mechanisms

in open-hole laminate composite specimens with [05/90,/0,] layup under cyclic loadings at different
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Composite, Acoustic emission displacement amplitudes, using the acoustic emission. First, the standard specimen was examined and
Fuzzy clustering elastic waves due to failures in the specimen were detected by acoustic emission wide-band sensors.
Pocket wavelet transform Two methods have been utilized to detect the failure percent, including Pocket wavelet transform and

Low-cycle fatigue Fuzzy clustering approaches. Results from these methods were compared to micro-structure images by

the scanning electron microscopy. Obtained results in this research indicated the appropriate efficiency
of the acoustic emission approach to detect the type of failures and their percent in laminate composites.
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Fig. 1 Specimens dimensions in ASTM D5766 standard
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Fig. 10 Energy distribution of packet wavelet transform components of
first-cycle of specimen no.2 (frequency of 200 mm/min and
displacement amplitude of 6.5 mm)
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Fig. 8 Packet wavelet transform component of first-cycle of specimen
no.2 (frequency of 200 mm/min and displacement amplitude of 6.5
mm)
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Fig. 9 Frequency distribution of packet wavelet transform components
of first-cycle of specimen no.2 (frequency of 200 mm/min and
displacement amplitude of 6.5 mm)
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Fig. 12 Fuzzy C-means clustering of AE signals of specimen no.2
(frequency of 200 mm/min and displacement amplitude of 6.5 mm)
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Fig. 13 Frequency distribution of clustered AE signals of specimen
no.2 (frequency of 200 mm/min and displacement amplitude of 6.5
mm)
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Fig. 16 Picture of fractured zone of specimen no.3 after fatigue loading
and fracture (frequency of 200mm/min and displacement amplitude of
6mm)
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Fig. 17 Picture of fractured zone of specimen no.4 after fatigue loading
and fracture (frequency of 200 mm/min and displacement amplitude of
5.5 mm)
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Fig. 14 Picture of fractured zone of specimen no.1 after fatigue loading
and fracture (frequency of 200 mm/min and displacement amplitude of
7 mm)
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Fig. 15 Picture of fractured zone of specimen no.2 after fatigue loading
and fracture (frequency of 200 mm/min and displacement amplitude of
6.5 mm)
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Fig. 19 SEM picture of specimen no.1 (frequency of 200 mm/min and
displacement amplitude of 7 mm)
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Fig. 20 SEM picture f sf)ecimen no.4 (frequency of 200 mm/min and
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Fig. 21 SEM picture of specimen no.4 (frequency of 20 mm/min and
displacement amplitude of 5.5 mm)
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Fig. 18 SEM picture of specimen no.1 (frequency of 200 mm/min and
displacement amplitude of 7 mm)
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