EY -1 .02 | ooleads A 093 A=\ (133,93 (Wl sl 395 9 DAL W Iiye dlxo

T TS PR R VAL Y

Ol Pl adgi g Colu (waigo

WWWw.smeir.or;

Y

d 10.22034/IJME.2022.155984

dliads SLI/ S gl 00gls a0 095 GG jomolS (cowo i — SO0 HLS, (wyp
32 6105 L cod Bodlow O35 g JgmsS 9,500 (59l

Y - " ® A . \ o .
6)..2."9 ~>|J.: M‘)"‘ Oy ¢ ‘sal.w)ls ‘s.oy.w‘ L»a) ‘ tSM‘))'f.‘"’ dobo
OIS «slad o g (23 oKails ¢35l 5 Slge (qwaige ¢ boliwl -
OIS wewob nillpal axlgs  sais oKl wlge ple g (pwdige wlinl =Y
o) ol oRidls wlge ple g owdige Loliwl Y
eslami@kntu.ac.ir NANVA-FYYEEF oy Ggano ol *

ou S Wlio SleSo!

Il cimgh allis
VEe e Ve il o

S 9alS (Sle = ooy 8y p pany Jale (s3> sl s Sn 5 Wik D3l lajpn 3l (otmgsy S cnl o
Qo 05 V) alise sloas,s b Sdaw Ol)3gl jshaie fpay (28,5 )13 o) 8)50 aded SLIN/ uSgl odiglipme o>
Sl mell P pshate 4 Nad me ead WeenS ey Jole ol (9 wo 0 N sl siedisn CujeelS )0 (s
3o S —(poa i 0 Shee (Dbl psline 4 (rizmen ol 03l T 0 N o 1565 (5955 b Sliwland 39&5 (g0l jf caiaign
dop il plolid (sl FESEM) gluce JonS (g, (53950 38y S 51 ooliial gla¥ Gy (o0 oSl (5505
Sl s 1,350 (09380 a5 sl ylias Saliwlass 3985 905 5l ol Ceway gl ol oolasul )30 (a8 0l 5 oo 5 0, Soe
Ol 28 i g 9,5kt Synt 4 i Calgd 55 45 0 ] (5,05 oy ealS 3 0 ol slo] s 215
Qo3 B (ol CujemelS ool Cavny il bl ol ssalive dew &l )36l (Shg Sue 0 S (g5l diges j3 0al ol ol
5 JS5 V bghs slonl .l ey jomelS S0 b dnlie ;0 oo 003k 0 5 i edo,0 VMY o yi 003l b ke 3550 559
FESEM g codisdome5oss slocajomls by ool ;0 8 ,3b Glopslfe plsie & Wl S350 (ad o j0slsT

VEe e saul # iadsl g0l
VEe e il YY iy

OB 3lgals

Sleligh (hjeealS ojle
SNgD pre g
Sl 8 -0 gl JomaS'9 S
ks &350

Sl el sk

Wb lelis

Investigating the healing-mechanical behavior of glass fibers/epoxy self-healing
composites containing microcapsules and silica nanoparticles under the shear
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In this research work, the simultaneous effect of silica nanoparticles and microcapsules containing healing agent on
the healing-mechanical behavior of glass fibers/epoxy self-healable composites was investigated. To do so, the silica
nanoparticles with the different percentages (1, 3 and 5 wt.%) into the smart composite containing the 14 wt.%
capsulated healing agent were dispersed. For destructing the smart composites, the quasi-static penetration test with
the damage force of 3300 N was used. Also, for assessing the healing mechanical performances, the interlaminar
shear strength test was used. As well as, the field emission scanning electron microscope (FESEM) was used for
characterizing the related mechanisms, healing performance and interaction of nanoparticles into the composite
structure. The obtained results from quasi-static penetration test showed that adding the silica nanoparticles caused to
reduce the level of created damages into the composite under damage force, which finally resulted to improve the
healing performance. The lowest created damage was seen in the sample containing 1 wt.% silica nanoparticles.
Based on the obtained results, the composite containing 5 wt.% silica nanoparticles with healing efficiency of 118.2%
had the maximum healing efficiency, as compared with other composites. The creation of V shape lines and
agglomeration of silica nanoparticles as effective mechanisms on the shear strength of self-healable composites were
characterized by FESEM.
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