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Experimental study of behavior of filament winding composite pipes with
liner using glass fibers and silica nanoparticles under impact loading

Hamed Rahimi Sharbaf, GholamHossein Rahimi*, GholamHossein Liaghat

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.

oy 43¢5 Oy90 ,lal 850 Glacge o YU plSouiul s @ oals oo doddo -
5 00, YU 1) Ll alSoril Cojauels olge [lsls jo gl @3 5l eolarul 5 Jom (S G g i mlio 10 5,5, sleojle alax 5l 2 5amlS

Please cite this article using:

wams e B ol (Sle ol s (sloals) el (slodly) el (e o bl golio S0 5 S

10ug Lod oolisiw! y ) wyle 1 dllio cpl o gl 6l 0

Rahimi Sharbaf, H. Rahimi, G .H. and Liaghat, G. H., “Experimental study of behavior of filament winding composite pipes with liner using glass fibers and silica
nanoparticles under impact loading”, In Persian, Journal of Science and Technology of Composites, Vol. 3, No. 4, pp. 311-320, 2017.



Ve 5 8L b (o) Swobs

53,5 (s 350 1) Sl 3,55 2 40 00l Sdz (655 Oliee SujeeslS
ewloads yiion (65, Gdx s U as s (YL isliEl L

b oads Mol Cajenals S, Y10 Jlo jo [N ol)5en 5 9505
aied B 5 CojeelS s,S cwyp ape Cou 1) 9,8 g gl lge
2l clas F bl alises slacs il b anpo slagialesl s ons azsle
a0 e 1 Cujeels o Shoe b3l sl a8 sl oles LT slazales]
o5 Slge 3l osliiul L oges oolitil Hlgi oo b Solite slaceS 5 )
Soi Geizmen g whoe Rl 655 Qi g Al Gl 2Slas gy
Oliee Cajeals 4 gl oges wdlol b oS ol Jbo cpl 0 pdy c0 Oje0
9 9le D9l se s a5 Sl 2 (g500 Iy wdl Gl 6551 o
Loly @locaiomls 10 ayo 4 Cuglia Y410 Jlo o Y] )5
OB sy ol Bus aslllas () jo W0ged oy |y U oges adla
oo lis Gudiss ol ewlodgs 039 (2l g (650 wde cdyig b ST
Cdr doys AYIY o Wl e CujenelS @ gl S oges dilal as
9 Olotnw, s S 1) 59 o0 V U ioren g a0 ioli8l ) (65l
Syge |, G5 6L Sy ey Y10 Jlo e DY e
aallan @y plSxinl (59, 2 1) Wil 5l g a3 Jas o it sl el )y
3590 axlllas pl ;o BLI sagly pimen g il LD sloos ) Woges
FLY L CaamelS a5 aao o lis snel Cows @y gl 0ux8 5 13 ilej]
g oS plotinl g 4,0 plSouiul YL Glile (l3el 59 ey
9 Lomrogy Ngboo dinge SL3L (59 eyd FIT L Cujensls 50 400
SBLI 5 ons aisle CujenalS o6 g5 g0 Y10 Jlu yo DNF] ) 5
il saalllae gl w50, oy (sl b o | (S5l (25 5 A
Cd> G5yl g ape blie jo Cwglie gl oges Adlol 4 aas oo LS
o938 S YN0 Jlo o Vol o Sen 5 ley ams oo (i3l 1 oo
Aol (Sl Jaaw [ial 38l eca jeuelS 4 93U )3 0g 38 L assls )3
awloads oamlin ouls iz (65, § CunSll (13,5 LlS
O3 boad Cosli ¥ Ghlo Cujensls sladlyd g p Giios gl &5
e ol o wibae JB Sl saye b cos Kdew b
S50 o @l 5 43S Syge Ll Gz ) » @2 Sl
ansla3 S 1S (g S

helol sl bs )y 9 i colge —¥

30 13 of pod o0 o by 10 yu¥ sbbalg) cilu —)-Y

oads JSas GBLl 5 a5 Sl a5 s (g0lge o 0 jeelS Slge
b 45wl 3B i b ogo sl (g9Sug Sle blod 4y #dly jo anily
lodly) colo sl Gekod (nl 5o wBbails sezy Wl e (S kbe
Yo 0l 58 ol 0uiiS o 5 AYA ansl (onSipl oy ) il
SIS (Gaton o)y eolaiwl 0590 (g9l LIS piren sl ool
s il e B a8 8 cole dSidas 5 O3 Al e Kl 5

oS e g pSelS Y JBs Gl g oom 05 Djse 4 gl

A

1 Epon 828

2 Epikure F205

3 TECNAN

4 CAS# 7631-86-9
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