
Accepted Manuscript

Damage Characteristics Analysis of GFRP-Balsa Sandwich Beams under Four-
point Fatigue Bending

Huiyuan Shi, Weiqing Liu, Hai Fang

PII: S1359-835X(18)30144-1
DOI: https://doi.org/10.1016/j.compositesa.2018.04.005
Reference: JCOMA 4999

To appear in: Composites: Part A

Received Date: 16 January 2018
Revised Date: 4 March 2018
Accepted Date: 5 April 2018

Please cite this article as: Shi, H., Liu, W., Fang, H., Damage Characteristics Analysis of GFRP-Balsa Sandwich
Beams under Four-point Fatigue Bending, Composites: Part A (2018), doi: https://doi.org/10.1016/j.compositesa.
2018.04.005

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.compositesa.2018.04.005
https://doi.org/10.1016/j.compositesa.2018.04.005
https://doi.org/10.1016/j.compositesa.2018.04.005


  

                                                                                                      

1 

Damage Characteristics Analysis of GFRP-Balsa Sandwich 

Beams under Four-point Fatigue Bending 

 

Huiyuan Shi a, Weiqing Liu a,b,*, Hai Fang c,* 

a
 School of Civil Engineering, Southeast University, Nanjing 210096, China 

b 
Advanced Engineering Composites Research Center, Nanjing Tech University, Nanjing 211816, 

China 

c 
College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China 

* 
Corresponding authors. Tel.: +86 25 58139861; fax: +86 25 58139862 (W. Liu). Tel.: +86 25 58139869; 

fax: +86 25 58139877 (H. Fang). E-mail addresses: wqliu@njtech.edu.cn (W. Liu); fanghainjut@ 

163.com (H. Fang) 

 

Abstract 

Four-point bending static and fatigue experiments were performed on composite 

sandwich beams with glass fiber reinforced polymer (GFRP) face sheets and Balsa 

wood cores. Specimens with various span-to-depth ratios were prepared using a 

vacuum-assisted resin transfer molding process. The results showed that the sandwich 

beams under both static and fatigue tests failed due to core shear and debonding. The 

S–N curves of sandwich beams were determined using an exponential empirical model. 

The study showed that to sustain at least one million cycles, the service load should be 

limited to 60% of the ultimate load. The deflection evolution of the sandwich beams 

were found to occur in three stages, namely, transient fall, stable evolution, and rapid 

failure. Furthermore, a fatigue damage model closely related to the possible detection of 

damage initiation and progression was proposed. The model was proved to be 

appropriate for describing the fatigue response of GFRP-Balsa sandwich beams. 
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