PP SRV oo A0 k£ opled ¥ Sl

o

LU

GBIy el ks
H“)”w so9lis 5 ra}.l.c
http:/ /jstc.iust.ac.ir ‘y'{"_:.»:‘bﬁ‘, KA

$U Olyd g 4l SLIIL oo e ally 510 yo¥ b jeelS sdalg) jUd, oy (wyp

o 0 )b e adw

FEBL el o gon ) el Lyl o ) el>

-1
-2
rahimi_gh@modares.ac.ir 1 4 211 56 *
oSz I FIERPSNIN
9AR20:
9 81
:oB5lguals

16.
10081818

55

Experimental study of behavior of filament winding composite pipes with
liner using glass fibers and silica nanoparticles under impact loading
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Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 116-14115, Tehran, Iran, rahimi_gh@modares.ac.ir

Keywords Abstract
Composite Due to the extensive use of composite materials in various industries, recognizing the failure models of
Tube these materials is very important. In this article, the behavior and failure models of composite pipes made

Silica nano particles
Impact

by filament-wound with fiberglass, with internal liner and silica nanoparticles under local impact tested and
examined. Filament winding is performed using a semi-automatic filament-wound device. Nano particles of
silica that are used in the manufacturing the samples during the process of mixing and for better
homogenization, the ultrasound is used. The filament winding angle of all 16 tubes was +55. Impact test,
using a gas gun with speeds of 118, 113, 108 and 100 meters per second is done. Add silica nanoparticles
increases the elastic modulus and strength of the matrix. However, the existence of brittle liner, the
composite shell behavior puts under its effect. In all tests, penetration of the projectile into the tube were
occurred. The failure area due to impact, were same to the diameter of the projectile. Rupture of fibers
failures in the matrix is the most important models of failure that were observed in impacted composite
tubes. The experimental observation were reported, discussed and commented upon.
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