
Accepted Manuscript

Low velocity impact response of prestressed functionally graded hybrid pipes

Lokman Gemi, Memduh Kara, Ahmet Avci

PII: S1359-8368(16)30531-5

DOI: 10.1016/j.compositesb.2016.09.025

Reference: JCOMB 4517

To appear in: Composites Part B

Received Date: 29 April 2016

Revised Date: 4 August 2016

Accepted Date: 8 September 2016

Please cite this article as: Gemi L, Kara M, Avci A, Low velocity impact response of prestressed
functionally graded hybrid pipes, Composites Part B (2016), doi: 10.1016/j.compositesb.2016.09.025.

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.2016.09.025


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Low Velocity Impact Response of Prestressed Functionally Graded Hybrid Pipes 

 

Lokman GEMİa Memduh KARAb Ahmet AVCIc 

 

aNecmettin Erbakan University, Seydişehir Vocational High School, lgemi@konya.edu.tr  

bCorresponding Author, Necmettin Erbakan University, Seydişehir Ahmet Cengiz Engineering Faculty, Dept. 

of Metall. and Material Eng., 42370, Seydişehir, Konya, Turkey. mkara@konya.edu.tr 

cSelçuk University, Engineering Faculty, Dept. of Mechanical Eng. 42075, Konya, E-posta: 

aavci@selcuk.edu.tr  

 

Abstract 

 Filament wound hybrid composite pipes are frequently used for the transmission of high pressured 

chemical fluids, disposal of industrial wastes, oil and natural gas transmission lines. In this study, low velocity 

impact behavior of the glass/carbon functionally graded filament wound composite pipes with ±55° winding 

angle was experimentally investigated. The hybrid composite pipes were graded with a fixed layer 

configuration from inside to outside as glass-glass/glass-carbon/carbon-glass/carbon-carbon. The functionally 

graded hybrid pipes were subjected to different internal pressure values (4, 16 and 32 bar), and impact 

response and energy absorption capacity of the hybrid composite pipes were investigated by using weight 

drop test method with impact energies of 5, 10, 15 and 20 J. The impact force and displacement versus 

interaction time were measured. The impulsive force, energy absorption capability, and damage formation 

were also investigated. Delamination, radial and surface matrix crack formations were observed as the main 

failure mechanisms at the outer surface of the hybrid pipes. Moreover, the effect of impact damage decreased 

with the increasing internal pressure of the pre-stressed hybrid composite pipes. The impact damaged 

composite pipes were subsequently subjected to burst tests according to ASTM D1599-99 standards to 

calculate burst strengths of the damaged composite pipes. The hybrid composite pipes subjected to 32 bar 

internal pressure before impact loading were exhibited highest burst strengths for the same impact energy 

levels. 
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