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An experimental investigation on mode-II interlaminar fracture toughness
of nanosilica modified glass/epoxy fiber-reinforced laminates
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this research, effect of adding silica nano-particles on the mode Il interlaminar fracture
Received 01 December 2014 toughness of epoxy matrix composites reinforced with glass fibers was experimentally studied.

Accepted 30 December 2014

Available Online 08 February 2015 Hand lay-up method has been used to manufacture nanocomposites with18 layers of 2D woven

glass fibers with 40% fiber volume fraction. The nano-epoxy resin system is made of diglycidyl

ether of bisphenol A (epon 828) resin with jeffamine D400 as the curing agent. Nanosilica

Keywords: . N - - o

Deﬁmmaﬁon particles are dispersed with 0, 0.5, 1 and 3 wt.% (of epoxy resin) to study the effect of nanosilica

Interlaminar fracture content on fracture toughness. Also, a series of nanocomposites with 1 wt.% nanosilica content

Efacmr_el_m“gh“ess and containing 55 vol.% glass fibers were fabricated to investigate the effect of fiber volume
ano-silica

fraction on results. End notch flexure (ENF) test was adopted for the measurement of mode Il
interlaminar fracture toughness.The results show that high loading of nanosilica has no significant
effect on the interlaminar fracture toughness of nanocomposites while the addition of 0.5 wt%
nanosilica enhanced the interlaminar fracture toughness about 36% compared to the neat
composites. Decreasing fiber volume fraction improved interlaminar fracture energy.
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6- Epoxy

7- Nano-clay

8- Carbon nano-tube
9- Basalt
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1- Delamination

2- Matrix

3- Interlaminar fracture toughness
4- End notch flexure

5- Cryogenic

284



Oblses 5 HT 53230 s

Mdlﬁ"bb.\.ﬁim,&‘shhu)wu‘sléaywm"co)iefsé 390 3 Bduwgil puili (2 px5 (o) 22

Gl Gdigoi el -3-2
%40 U plp GLI o> Cond duopd bawgio b 0 55malS 5 slodiges
ez Y iy g edg add BLI Y 18 gl s laaiges o aisle
Sopar ) ajgeels slaaaiy jolite cul @ s S a2
55 030 olad & Colgs o 5 oad il 255 ol b SIS, Slnko
Grdoleiel aS pl a4y azgi boaiad ool Gy bl sladiged (sl
Gaz 5 eoin B 4 4z bedige ol (05 0315 @ Glalesl gl
ol 605 g5 5,5 SIS 5 SIS i ol (i wlye Ll
il 5 2B Culys o baiged I ool 5,55 Vb Coenl 5 GLI
o asle

@ P ez 3L sl 5l ladigas yo adsl S5 ol cox
1 S 00,3 solital oy j50lS il Sl Y 5o Lo 20pm cualses
ol Y leslanul b adsl S5 g ol wisle slo aiges caimolis
il

ol blad g Lo plojen Jlasl aiejls acojpalsols ooy
Sygb b jLed Jloel.adl oo 00l Gt i 5l aslip Bl 5 atuie
Watigas b 5,5 18 LSy L2 ot Cujemals slociand alos a8 wily
oslol (sladigas ol J13 L jolate (pas Wigd a5 CSlgass MalS &y
S35 2 oo 8 Jlosl izmen 5 o g mend axio 93 Gl 0 o3y
@by b Oyl Jlasl gl el U3 50 degaze olo J13 4 gl
g ad aisle cwln Jlew B9S85 mhe Blo L pladises
@ 0ty b b isel iy aloldl ladiges dacy joalS il JolS iy
@ ol 5l am Aol g Gugendes 4z 50 80 slos cov aids 150 waw
S s olgin Gub Logandos 4z 50 120 Glos cow aids 150 waw
S8 3 (Gomile £5,2) ady s sl

2y JolS sl 5l e ajealS s (slasises ssmsglss 2 UK
5 ot 5l ons aisly sladiged sgdse disdle oS jsblen (il e
Ol baisal caslie CoBlad @ azgi biaiies 0,55 VL SIS
b ladigas Coles )0 Sedoe el Alite lagty, & 55 S5 a5,
WNgd oo ooly G BT o b cenlin ol 4 by oS 5l oolatul
S0 S Jsb (sl b S wish 0ula5 (5,5 Canlgr b Lokt

sl adol S5 o el Sl 0 (2 jeelSeil diges 1 S5l

9- Hand lay-up method
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