
Accepted Manuscript

Application of energy dissipation approach for notched behavior in fiber metal
laminates

Jipeng Zhang, Yue Wang, Guodong Fang, Yuan Zhao, Jiazhen Zhang,
Zhengong Zhou

PII: S0263-8223(17)31306-5
DOI: http://dx.doi.org/10.1016/j.compstruct.2017.08.067
Reference: COST 8825

To appear in: Composite Structures

Received Date: 24 April 2017
Revised Date: 25 July 2017
Accepted Date: 16 August 2017

Please cite this article as: Zhang, J., Wang, Y., Fang, G., Zhao, Y., Zhang, J., Zhou, Z., Application of energy
dissipation approach for notched behavior in fiber metal laminates, Composite Structures (2017), doi: http://
dx.doi.org/10.1016/j.compstruct.2017.08.067

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.

http://dx.doi.org/10.1016/j.compstruct.2017.08.067
http://dx.doi.org/10.1016/j.compstruct.2017.08.067
http://dx.doi.org/10.1016/j.compstruct.2017.08.067


  

1 
 

Application of energy dissipation approach for notched behavior 

in fiber metal laminates 

Jipeng Zhang, Yue Wang, Guodong Fang∗, Yuan Zhao, Jiazhen Zhang, Zhengong Zhou 

Center for Composite Materials and Structures, Harbin Institute of Technology, Harbin, 

150001, PR China 

Abstract 

Characterization of the complicated failure behavior in fiber metal laminate (FML) 

depends on well understanding of the contributions from metal and composite layers. It seems 

to be very cumbersome to deal with this by conventionally collecting the stress, strain and 

damage patterns through experiments or numerical simulations, especially when complicated 

load (e.g., off-axis load) or a more hybrid degree is adopted. Since all mechanical responses in 

nature are governed by energy principles, in the present study an energy dissipation approach 

was introduced in FML. Analyses were carried out with employing the available history 

outputs in Abaqus, where four kinds of energy variables in terms of internal or total strain 

energy (
int

E ), elastic or recoverable strain energy (
elast

E ), energy dissipated by plastic 

deformation ( plastE ) and damage (
dam

E ) were requested for both the constituents and the 

laminates. Two issues were clarified by this energy approach: off-axis dependence of 

mechanical response and damage behavior in notched glass fiber reinforced aluminum 

laminate (Glare), and the reinforced effect of titanium on notched Glare (a more hybrid case). 

Results have shown the potentiality of energy approach in straightforwardly and effectively 

characterizing the failure behavior of FMLs.  
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