1152-1145 o 0 99 limo) 4 o lads 7.2l

o

SR 93 el Ay puis

H}”ﬁw $5ls 5 pole

http://jstc.iust.ac.ir

u‘/,wvﬁe’-%

Ll b jYes—cdlil g jd 09y g il asgy) b (mguiles Bl 400 49 Coglio (o p

e ee

%2 < 3-‘ )l{‘sm‘l‘#b.

OIS emsiz ol axly ol of;T olKiils «SilSe pwiige el sl IS ggzmitils -1
Ol sz oles 9y oDl ol oKl ( SKilSe pwdige boliwl -2
m_yarmohammad@azad.ac.ir <11365-4435 ., sgane ool

oS Wlio SleMb!
Y5 5 Sl s md g, b mmgaile ol o <l ag) b omgailo sba il 4 4 Caoglio ke 6l 36 i ol o 1398/10/30 il yo
Of Ot o5 e &5 Sl 5 (VL ) Oy 4 Il Azl Y Sl Jols L 4, b msnile o il ol oad (o) 1399/11/10 : sy
&S oud wdle il 5 Vb a; Sl & SIUOYSSTYSSTIL Azl Y ke 5l enes ws, b @uswl» Bl ol 13 5 anls
b g e S )5 350 (JBa L abb az b cepe fo p S 200 (S L YsS sloaz )by jlojls 15 Lol o Lo pod atn oty sl B
Bl sloaiges colo sl Kokw 9 Blizke S35 sloae)d 5 EPRI0B0 onSayl (25 ey s (lo o5 140 JBz b U Sl o
e &P 9 P Sl e 2T all s 6 NS AY g, b Giales] sbadiges cile anT s canl sud oolitl o gaile ol e 4y
Ol iy oliws losliiwl b oyl e ps 4300 sla yiolejT o solitinl Sigul il ol&iws 51 oS sl G yile jo K lwgil il )3 Ky
9 9580 dpd & Caeglie Sorte s (gl Bl @ 5 o538l ol (LA gl s S plol ladiged (g5, 2 cull 4,0 (6551 L <

2l oo Bolowsili 1/1% b (zmsailes Bl 4 gy mou3Sle (ool (55,08 Gy

An investigation of impact resistance of sandwich panel with basalt skin
and basalt/Kevlar hybrid skin with nano silica
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In this paper, the effect of nano silica on impact resistance of sandwich panels with basalt skin and hybrid
sandwich panel with basalt and kevlar skin is investigated. Sandwich panels with a basalt skin consist of
four layers of basalt fabric as the top and bottom skins which the foam core is located between them.
Sandwich panels with a hybrid skin consist of four layers of basalt/Kevlar/Kevlar/basalt fabric as the top
and bottom skins which the foam core is located between them. Kevlar fabrics with a density of 200 g /m?,
basalt fabrics with a density of 350 g /m?, a polyurethane foam with a density of 140 g/cm?, EPR1080
epoxy resin and different weight percentages of nano silica were used to make sandwich panels. All
panels are fabricated using Hand Lay-up method. Ultrasonic device was also used for homogenization
and better dispersion of nano silica in epoxy matrix. Low velocity impact tests were performed using drop
weight equipment at constant impact energy on the specimens. The results showed that the addition of
nano into the sandwich panel improved the impact resistance and the maximum contact force is related to
the sandwich panel with 1.1% nano silica.
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Fig. 3 Ultrasonic effect on resin
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Fig. 1 (A) Before mixing with a mechanical stirrer (B) After mixing
with a mechanical stirrer
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Fig. 10 Impacted and non- impacted sides of Sandwich panels with
basalt skin after impact test
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Fig. 11 Contact force-time curves of sandwich panels with hybrid skin
with impact energy of 20 J
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Fig. 8 Contact force-time curves of sandwich panels with basalt skin
with impact energy of 20 J
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Fig. 9 Contact force-displacement curves of sandwich panels with
basalt skin with impact energy of 20 J
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Fig. 13 Impacted and non- |mpacted sides of SandW|ch panels with
hybrid skin after impact test
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Fig. 12 Contact force-displacement curves of sandwich panels with
hybrid skin with impact energy of 20 J
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Table 2: Comparison of maximum contact force of sandwich panel
with basalt skin and sandwich panel with hybrid skin
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