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Experimental study on the parameters affecting behavior of glass/epoxy
composite tubes under axial impact loading
Omid Najafzade Asl, Mohammad Hosein Pol”, Nabiollah Rezaei Golshan
Department of Mechanical Engineering, Tafresh University, Tafresh, Iran
*P.0.B. 3951879611, Tafresh, Iran, m_h_pol@tafreshu.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper Composite tubes may be subjected to impact loads during placement or operation. By determining the
Received 05 January 2017 impact properties of composite tubes and using them in the design process, the accuracy of the behavior
Accepted 15 February 2018 of these structures in the loading condition is guaranteed. In this study, the behavior of glass/epoxy

Available Online 15 March 2018 composite tubes under dynamic axial loading was experimentally investigated. Also, the effects of

parameters such as fiber density, fiber alignment angle, internal diameter of the tube and impact energy

Keywords: . . . . .
Composite tubes on the amount of pipe damage were also studied. To prepare composite specimens, E-type glass fiber
Dynamic loading was used with two different densities of 200 gr/m? and 400 gr/m?. The specimens were placed on a
Specific energy absorption drop weight machine of Tafresh University by a fixture, and the Impactor was released from the height
Drop weight of 2 meters. The force -displacement diagrams for each test were extracted and compared with each
other. Also, a parameter called specific energy absorption was calculated for all samples in order to
compare the efficiency of the samples as energy absorber. The results of this study showed that
increasing the fiber density, number of layers and diameter of the tube increases the specific energy
absorption. It was also observed that with the increase of the axial dynamic impact energy, the
mechanical properties of the specimen will be changed and the specimen will be firmly established.
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Fig. 4 Mandrel diameter correction with machining
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Fig. 5 Fiber winding and sample manufacturing
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Fig. 6 Tube rotary device
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Fig.1 epoxy resin and F205 Hardener
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Fig. 3 paper mandrel for creating the composite tubes
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accelerometer

Fig. 9 Drop weight Device and accelerometer connected to it
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Fig. 10 Data logger and high speed camera »
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Fig. 7 chamfering the samples with a grinding machine
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Fig. 8 fixture & Impactor
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Table 1 Physical properties of the samples and impact tests settings
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Fig. 20 Different types of composite tubes destruction morphology

SlS sladlyl 55 Sl i 11 20 JS

4 peek

04 o louts 18 055 1397 45w Sl wise

d S o e b el il el N (Fad gy e

5ol sl ol il sl (Faid o it 5 bawsie (S

dle 5 O ygods g ool (Las CFE b g sl agde (55,51 wdls o Slae
P9 (5

P
()]

max
29l Gorion plp Prax 5 (Sob 4 )b (Sl plp By cdlolee ol 50
[11] ol

CFE =

ol ol ogise g o1 e Al Sy ad 05 T ps 003l
s GRIBIL Glojes ol )AL 950 gl polie (ull el
4 sl e Gl (50,88 ()T j0 o5 dy) (o UKD i 090 S
Db o 00ls HLii SE L g 098 co (asine 4y, 003l lgie

u

SE =-— 2
n @

[11] ool ) £lis, 0 5 &g St Jsb byl U calolas ol o

iz b g dmain b s diges dlio g1y Tog ok i (53!
b cawl plp oy 0ad Dl (651 el (55908 Jall cnl Al cglite
23 g0 paseie SEA L 5 D3lr ool p 2 wly 655l i (e

Pm

SEA = A (3)

chos colae ply A (Sus & L Sihe il Py clobes oyl o
[12] el (sm550els gl Sz p 5 i

@il el s (al 5o 85 Syse aye slaghilesl eles o
il pled e Cuz ladiges <o 55 plime (Jg b i adiges g
2 Jodz 50 el 035 6550 Gz jo diged oS saims lid sl
ool 00 0351 (Jalesl 2 sl e 635 @i byl

ol alise gladised 5 @iz QLI Gl amlie Cox
o Ll lay @) doles ;o aS 5)ls 3429 0%y (655 dz sb a4 gl )l
s gl (@) Wolee oluly ool ol 58 2 ooz 4o el sud
©3 Gl camslis Jall Gul iceal oud anle 405 bl
el (2 j9ealS digas jlazly S o 2 (6551

91 byl L4 53 Liolejl ladiges slp (55 wi olael awslio b
asle 200 gr/m2oUl L oS sladiges ,0 45 ogd e (asie 2
Cdo e hals el [45£] 4 [90.0] 51 B! lodsz i ciloas
& diged ahlS Gl eains olas o S5iie disad bawsi oy 535
gr/m2oLl bug oad axsle sladiges 10 Ll .ol 65, wdl> lgie
JIs 95800 0y 6551 @i liee GRIBl 4 e gl s () 400
L ool aisle sladiges .ail diges 5 Jlisle 4 by e wlgh oo olayg, ol
gl LI g wad axsle (), o> doye 50 L 200 gr/m? GUl
Sl 1) diges jlisles 90,0 50 o )ls sage p 1) gy oo didsg aS ouisS
g BU g (nj) plSotil oSl b plp diges plSodinl om0 ad oo
GialS aigas plSomiad (LI oz assly i b B 0l el ol (pran
o> S A00gr/mZ BN L ons aisle ladiges ,o (Jy oS oy
Cadlgi e e oy [45%] plaaz 5o Jo e 4zl VL LI
Cooglio il Gl ol et g WS e B Gy | 03l (9pe5
Looads aitle gladiges 1o [90,0] sloaiges 4 cons [45%] (ladiges
2 400 gr/m? sl

* Crush force efficiency
2 Stroke efficiency
% Specific energy absorption

86



O 9 Jrol 03z Suol

BI970 5183235 SIIAT )l S S 93l sy 3940l SLa &SI B ) s3 JIAT )3l (LR Hselly HITS )2

Table 2 Results from impact tests
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Fig. 21 Failure mode of samples of test 1. a: moment of impact. B: end of impact. ¢ &d: shape of the sample after impact.
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Fig. 22 Failure mode of samples of test 2. a: moment of impact. B: end of impact. ¢ &d: shape of the sample after impact.
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Fig. 23 Failure mode of samples of test 3. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 24 Failure mode of samples of test 4. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 25 Failure mode of samples of test 5. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 26 Failure mode of samples of test 6. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 27 Failure mode of samples of test 6. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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