
Accepted Manuscript

Effects of circular cutouts on mechanical behaviors of carbon fiber reinforced
lattice-core sandwich cylinder

Fangfang Sun, Peng Wang, Wanxin Li, Hualin Fan, Daining Fang

PII: S1359-835X(17)30219-1
DOI: http://dx.doi.org/10.1016/j.compositesa.2017.05.029
Reference: JCOMA 4681

To appear in: Composites: Part A

Received Date: 24 January 2017
Revised Date: 20 May 2017
Accepted Date: 24 May 2017

Please cite this article as: Sun, F., Wang, P., Li, W., Fan, H., Fang, D., Effects of circular cutouts on mechanical
behaviors of carbon fiber reinforced lattice-core sandwich cylinder, Composites: Part A (2017), doi: http://
dx.doi.org/10.1016/j.compositesa.2017.05.029

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.compositesa.2017.05.029
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2017.05.029
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2017.05.029


  

1 

 

Effects of circular cutouts on mechanical behaviors of carbon fiber 

reinforced lattice-core sandwich cylinder  

Fangfang Sun a, Peng Wang b, Wanxin Li b, Hualin Fan a, c, *, Daining Fang d 

a
 Research center of Lightweight Structures and Intelligent Manufacturing, State Key Laboratory of 

Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and 

astronautics, Nanjing 210016, China 

b 
State Key Laboratory for Disaster Prevention & Mitigation of Explosion & Impact, PLA University 

of Science & Technology, Nanjing 210007, China 

c
 Aerospace System Engineering Shanghai, Shanghai 201108, China 

d 
College of Engineering, Peking University, Beijing 100871, China 

* 
Corresponding authors: fhl02@mails.tsinghua.edu.cn (Hualin Fan) 

Abstract: Experiments were carried out to reveal cutout effects on stress concentrations, failure 

styles, natural frequencies and mode shapes of conical carbon fiber reinforced composite (CFRC) 

lattice-core sandwich cylinder (LSC). The LSC exhibits ductile failure induced by skin fractures 

initiating from the cutout and propagating circumferentially. In the test, the strains concentrate at the 

cutouts. This is consistent with the initiation of the cracks. Free vibration test reveals the cutout 

cylinder has identical vibration mode with ordinary cylinder, but the higher order modes are more 

complex. Numerical simulations were performed to supplement more information of the cutout 

effects. The cutout has little influence to the free vibration performances. The stress distribution 

differs from uniform laminated shells. Cutout has obvious effect to the stress concentration factor 

(SCF), which reaches to 7 for the skin. Appropriate strengthening can reduce the SCF by 40%. 
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