2501-2511 PP 2 oplosts 11 oda

o

SR 93y el &y s

H}”ﬁw $5ls 5 pole

! http://jstc.iust.ac.ir

u‘/,wvﬁe’-%

dids g FML (slody gy b (o2 gutibio (sloo 3l 30 Wl s yaw 49 b )3y (218 Lo T andllag

s BLIN b oo

%2 1 .. .
ool Glua! 7 SlewsS (659 L]

Sledol e codll Sl3T olEiils «ylorid sl SKlSo cusiign 05,5 sl caslids IS 4z 5ol il -1
Ol oot of3T 6lKazsls ol axly (SLlSe  gasdige 09,5 ¢ Laliwl -2
Ahmadi@iauln.ac.ir 84741-68333 i, Ggare «lpbol #

oduS>

%

e wledb!

Oygo 4 adend BLIT L o shi oS 5 pgd atn g FML ladyg, b oz gailes slaojles ;o Vb ey 2,5 8, gy ol 50
b lind slop by Seo 5 oSl 2y 5l ooliid b sS5 pod pslite ol csly sl 428, 13 anlllan 050 alKisles]
BLIL 0aicy 685 (6 yondy Cujamals 4Y g0 51 B0k 12 0 5 FML (slaayg, .l o 4zl 60% 430% 20% (slo cozx>ao,o
15% 5 g ;Sn 30% (pommio)d b ondiu sl diged (5 S o0l 2 odle wConl oud ST sagainadll 3)5 4Y S 5wt
g ey Al Sl g slals 0 SO (58 S oy S eoliinl b badiges ol o aisle j0 a5 asd S
5 g Sn oo ,d (o sl oad el slatales] @l 5 ailad S )13 Vb co o 0 GlalesT S soseinal]
0 et il il Bl ety ol ol YUy oty gy 5153, (olo oy iad GLII L S 5 g Al sl pimad
30% b5 200 51 g S oo, Gl b aS sl ools Lt odel s 4y ol sl 00 soliusl o3l 3585 (55,31 5 Sandly
ol Sae ooy iy il a5 o 1o sazily il33l o3l D585 (551 5 Spiadly d ey g SIS il 5 0ibo Bl pos
Wi BUI L (oS 5 pgd diwd o gl a5 oold )Lid o] Cawd dy gl yuizmen .l 00l LuSe Bl sd &g, B60% B 30%

ol ol 03l el (YU G s 55 L3 azgi LB gy e

1403/04/31 8l 5o
1403/07/13 : s s

OB 3lguls’

‘u’ﬁ-ThL“’ e)'L.:

My ety 5 53,

il BLIIL ooy sl (oS 5 pod
FML 45,

Experimental study of high-velocity impact behavior of sandwich structures with

FML skins and glass fiber reinforced syntactic foam core

Ehsan Noori Parkestani!, Ehsan Ahmadi”

1- Department of Mechanical Engineering, Islamic Azad University, Lanjan Branch, Iran
* P.0.B. 84741-68333, Isfahan, Iran, Ahmadi@iauln.ac.ir

Keywords Abstract

Sandwich Structures, High-Velocity In this research, the high-velocity impact behavior of sandwich structures with FML skins and glass fiber
Impact Behavior, Glass Fiber Reinforced reinforced syntactic foam core was conducted, experimentally. The syntactic foam was produced using
Syntactic Foam, FML Skin epoxy resin and glass microballoon with 30%, 40%, and 60% volume fractions. The FML skins on each

side of the cores comprised two layers of glass fiber-reinforced polymer composite (GFRP) and one
aluminum layer sheet. In addition, a series of reinforced samples were created using 30% volume fraction
of microballoon and 15% chopped glass fibers. The samples were subjected to high-velocity impact tests
using a one-stage gas gun and a conical-head aluminum projectile. The results were used to investigate the
effects of microballoon volume fraction and glass fiber-reinforced syntactic foam core on the high-velocity
impact behavior of structures. The results showed that the increasing microballoon volume fraction from
20% to 30% decreased the projectile residual velocity and increased the ballistic limit velocity and
penetration energy. Furthermore, reinforcing syntactic foam with glass fiber significantly affected the high-

velocity impact behavior of the structure.
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* High-velocity impact

® Fiber-Metal Laminates (FMLs)
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Table 2 Technical specifications of microballoon powder H38H [17]
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Table 1 Technical specifications of epoxy resin ELR440 [16]
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Fig. 2 Syntactic foam core, a) without glass fiber, b) Reinforced with
glass fiber
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Table 4 Technical & physical specifications of aluminum sheet [19]
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Fig. 3 SEM of epoxy resin and microballoon powder
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Fig. 11 The projectile used in this research, a) Real sample, b) Schematic
of the projectile
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Fig. 15 Ballistic limit velocity of the structure as volume fractions of
20%, 30% and 60% microballoon
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Fig. 16 Penetration energy of the structure as volume fractions of 20%,
30% and 60% microballoon
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Table 6 The test results of the samples with 20% microballoon
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Fig. 14 Residual velocity of the projectile as volume fractions of 20%,
30% and 60% microballoon
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microballoon and core reinforced with 15% glass fiber
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Fig. 17 Residual velocity of the projectile in two cases of volume fraction
30% and 30%+GF
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Fig. 18 Ballistic limit velocity of the structure in two cases of volume
fraction of 30% and 30%+GF
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Fig. 19 Penetration energy of the structure in two cases of volume
fraction 30% and 30%+GF
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