
Accepted Manuscript

Considering damage during fracture tests on nanomodified laminates using the
acoustic emission method

A. Gholizadeh, M. Ahmadi Najafabadi, H. Saghafi, R. Mohammadi

PII: S0997-7538(18)30107-4

DOI: 10.1016/j.euromechsol.2018.06.011

Reference: EJMSOL 3629

To appear in: European Journal of Mechanics / A Solids

Received Date: 8 February 2018

Revised Date: 15 June 2018

Accepted Date: 20 June 2018

Please cite this article as: Gholizadeh, A., Najafabadi, M.A., Saghafi, H., Mohammadi, R., Considering
damage during fracture tests on nanomodified laminates using the acoustic emission method, European
Journal of Mechanics / A Solids (2018), doi: 10.1016/j.euromechsol.2018.06.011.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.euromechsol.2018.06.011


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Considering damage during fracture tests on nanomodified laminates using the acoustic 

emission method 

A. Gholizadeha, M. Ahmadi Najafabadia,*, H. Saghafib,*, R. Mohammadia 
 

a Non-destructive Testing Lab, Department of Mechanical Engineering, Amirkabir 

University of Technology, 424 Hafez Ave., 158754413, Tehran, Iran 
b Department of Mechanical Engineering, Tafresh University, Tehran Road, 7961139518, 

Tafresh, Iran. 

 

Email addresses: ahmadin@aut.ac.ir; hsaghafi@tafrreshu.ac.ir 

 

Abstract: 

It has recently been proved that interleaving electrospun nanofibers between composite layers 

has a significant effect on their fracture toughness. In this study, a non-destructive method, 

Acoustic Emission (AE) technique, was applied to evaluate the effect of nylon 66 nanofibers on 

failure modes such as matrix cracking and fiber breakage. For this aim, mode-I and mode-II 

fracture tests were conducted on the non-modified and modified samples. Two various methods 

(peak frequency based method and wavelet transform) were utilized to analyze AE signals, and 

at last, their results were compared. According to the outcome of fracture tests, by applying 

nylon 66, mode-I and mode-II fracture toughness enhanced 46% and 65%, respectively. On the 

other hand, AE analysis showed that damages decreased significantly in the nanomodified 

laminates. For instance, matrix cracking, fiber/matrix debonding, and fiber breakage decreased 

82%, 53%, and 64% by the wavelet transform method. SEM images were also provided to 

investigate the failure modes occurred during fracture tests.  
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