
Accepted Manuscript

Effects of the number of fatigue cycles on the impact behavior of glass fiber/epoxy
composite tubes

Memduh Kara, Muhammed Kirici

PII: S1359-8368(16)32163-1

DOI: 10.1016/j.compositesb.2017.04.021

Reference: JCOMB 5023

To appear in: Composites Part B

Received Date: 2 October 2016

Revised Date: 15 March 2017

Accepted Date: 11 April 2017

Please cite this article as: Kara M, Kirici M, Effects of the number of fatigue cycles on the
impact behavior of glass fiber/epoxy composite tubes, Composites Part B (2017), doi: 10.1016/
j.compositesb.2017.04.021.

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.compositesb.2017.04.021


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Effects of the Number of Fatigue Cycles on the Impact Behavior of Glass 

Fiber/Epoxy Composite Tubes  

 

Memduh KARAa, Muhammed KIRICIb 

 

a Corresponding Author, Necmettin Erbakan University, Faculty of Aeronautics and Astronautics, Dept. 

of Aeronautical Engineering, 42090, Meram, Konya, Turkey  mkara@konya.edu.tr   

b The Graduate School of Natural and Applied Science of Selçuk University, Dept. of Metallurgical and 

Materials Engineering, Konya, Turkey muhammedkirici.mk@gmail.com 

   

Abstract 

This paper investigates the impact damage behaviors of filament wound glass reinforced plastic 

(GFRP) tubes that were fatigued under internal pressure. Damage to the GFRP tubes was investigated, 

and the tubes’ bursting pressures were determined. (±55°)3 E-glass/epoxy composite specimens were 

manufactured using the filament winding method. Fatigue tests were applied to the specimens at a stress 

rate of 0.05 and frequency of 0.42 Hz in accordance with the ASTM-D 2992 standard. The specimens 

were subjected to fatigue tests at a stress level of 35% static burst pressure. Fatigued and non-fatigued 

composite tube specimens were pre-stressed by applying 32 bar internal pressure. After applying internal 

pressure, low velocity impact tests at various energy levels (5 J, 10 J and 15 J) were performed on the 

GFRP tubes. Plots of contact force-time history were obtained. For impact characteristics, such as 

deflection, absorbed energies were calculated based on the force–time histories. The damaged areas that 

developed on the specimens were also evaluated. The specimens that fatigued and impacted at the 10 

Joule energy level burst in accordance with the ASTM D 1599 standard. It was concluded that for all of 

the energy levels employed in this work, as the number of fatigue cycle increases, the rigidity of the tubes 

decreases.  
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