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Study of the Flexural Strength and Low-Velocity Impact Behavior of Sandwich
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Sandwich composite structures are widely used across various industries. This study investigates the
performance of sandwich structures with basalt/epoxy face sheets and a cork core under flexural and low-
velocity impact loading. The primary objective of the research is to analyze the flexural and impact behavior
of these structures and to evaluate the effect of combining a synthetic face sheet with a natural core in a
sandwich configuration. Basalt fibers were used as reinforcement in the face sheets, and the cork sheet
served as the core material for specimen fabrication. The samples were prepared using the hand lay-up
method and were cured under specific pressure and temperature conditions. Three-point bending and drop
weight impact tests were conducted to evaluate the structures' flexural and low-velocity impact behavior.
The results showed that the structures exhibited high resistance to flexural loads at early stages; however,
irreversible damages such as cracks and permanent deformations were observed as the load increased. The
impact test examined the structural behavior under various impact energy levels. The structures absorbed
much of the impact energy at low energy level and returned some of it elastically. However, as the impact
energy increased, all the energy was absorbed, leading to damage such as indentation, fiber failure, and
face sheet/core debonding. The findings indicate that combining basalt with a cork enhances the mechanical
properties and provides acceptable impact and flexural resistance performance.
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2 Polyurethane (PU)
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4 Polyamide (PA)
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Table 1 Specifications of basalt fiber
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Fig. 1 Schematic of the lay-up of the basalt/cork sandwich structure
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Fig. 2 The sandwich sample under tensile load
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Fig. 5 Tensile properties of the basalt/epoxy face sheet
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Fig. 6 Force-displacement curve of basalt/cork sandwich panel
under flexural test
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Fig. 4 Low-velocity impact testing of the sandwich sample
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Fig. 7 Force-time diagram of the basalt/cork sandwich sample
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Table 4 Mechanical properties of the basalt/cork sandwich sample under
flexural test
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Fig. 9 Absorbed energy - time diagram of the basalt/cork sandwich
sample
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Fig. 8 Force-displacement diagram of the basalt/cork sandwich
sample

Ay osladlil (amanile dges plrale — 5,0 Jlogei 8 S50

el jlo o ol (B8 g a0 (555l od g, 9 S

el dged @lp oo i J5 ke 1) assose-adiil
55148 05l 0 0amlie ¢ J95 114 (glay 1o (65l mhaws yo 4ty gz/edlls
(ST 66‘)")31 c_'a..u L)"l N el o0l u..\> )JYL' C}]a...a A G 6)""’5
ool a8 el onls SVl CliS 3L s wiges a5 ws oo lid lej- (635!
D925 el 4y 15 audn 4 0B 0d> (65, 5l sty ClS L e 4 Sl
3w cpl 5o conl il diged a5 oo co lis Sl cnSil ol
b e oole 50 Ojle 4y 00,850 095 adsl Condg a0 gu> U (g5,
S5 ST adiged 3V zolaw 4 sl yo (6551 Gialidl b ol o0t gy

2640

0359405 (5 )9US 9 pgle &y jubs



3359400 (5 )9Ud 9 pgle &y juis

0359 1 9 e S8

U.gbhxc).mbks|=‘o).pa;w’m&&)b)d).x)ém_»}_;\;dl)bvzx}.bhu Slaejls 3 )Sloc aslloo

O oz T g el 4,0 a4l j0 ugaime slissl s diged (65l lans
ol £55 cpl ol saalie BB a0 Jze BLbI s atas oy,
Foml 655l s 4 o S Fg9r @) lo sl 59 el oaimo s
a5 (Siaog olomyl g 5o S 4y yomie a5 (651 Gl il oo
ol ools 1ol 1) aiges Sl e 0 S5 5 plS Jlis] g eads
&y SVl Baes Gealy 51 iges Jlid, I35 51 (Sl ol 51 o8 i
e 3 4B ol sla el 5 gl el oen 55l (S LS,
ol Lz 6550 5 @lbmleg s (pleyma s slaylages Julow el (LS

Aibgoe TT o 50 00l ools lis auls wyge ol

()
Fig. 11 The damaged sample under impact energy of 17.1J: a) top
view, b) macro view, c) section view
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Fig. 10 The damaged sample under impact energy of 11.4J: a) top
view, b) macro view, c) section view
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