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AE- based damage investigation in unidirectional composite laminates under
low-velocity impact tests

Mohammad Ghayoomi Mohammadi, Ali Mahdian Ahi, Jalal Yousefi, Mehdi Ahmadi Najafabadi*

Department of Mechanical Engineering, Amirkabir University, Tehran, Iran.
*P.0.B. 4413-1587, Tehran, Iran, ahmadin@aut.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 28 February 2017
Accepted 05 June 2017
Available Online 13 July 2017

One of the main issues associated with application of laminated composites in industrial applications is
their brittle-type behavior under impact loading. The low velocity impact may lead to crucial internal
damages that are not detectable by visual inspection and can significantly reduce the strength of
laminated composites. The main purpose of this research is to characterize the damage mechanisms in
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Wavelet transform
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laminated composites under low velocity impact tests. For this purpose, a quasi-static test was first
utilized out to achieve initial information about impact tests. Low velocity impact tests were then
employed for unidirectional glass/epoxy composite specimens, and Acoustic Emission (AE) signals
were acquired during impact events. Next, AE signals were examined using wavelet approach to
discriminate released energy related to each distinct damage mechanism. Besides, a method was
obtained to estimate threshold impact energy from the quasi-static test, beyond which damage
meaningfully extends. The AE based approach using wavelet transform methodology was suggested to
forecast the total damage area. It was determined that this AE method can be a reliable approach in
damage evaluation under impact loads in composite structures.
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Fig. 2 Experimental setups for (a) quasi-static and (b) low-velocity
impact tests.
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Table 4 Energy levels for low velocity impact tests
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Fig. 7 The force-displacement curve of impact events in comparison
with quasi-static test in different stages
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