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In this research, the impact behavior of trapezoidal corrugated core sandwich panel reinforced with SMA
wires, has been investigated experimentally and numerically. Composite specimens were made to perform
tensile, compression and shear tests, and the requisite properties were acquired from the tests. Then,
sandwich structures with aluminum corrugated core and 4-layer glass/epoxy composites face-sheets were
made using the hand-layup technique. In order to reinforce the composite face-sheets, SMA wires were
used in two models: 3 SMA wires without pre strain, 3 SMA wires with 3% pre-strain and 3 SMA wires
with 6% pre-strain. The test was performed using a gas gun. To validate and compare the results, the
numerical models of the specimens were prepared in LS-Dyna, considering the experimental testing
conditions. The results, including ballistic limited velocity and the absorbed energy of the structure were
compared and validated by the experimental solutions. The aim of this study was to investigate the effect
of adding shape memory alloy wire to reinforce the face-sheets and the effect of pre strain on the ballistic
behavior of the sandwich structure. The results shows that the presence of the SMA wires and applying pre-
strain, leads to increasing the energy absorption. Comparing to the wireless sample, the absorbed energy
increased about 10%, 22% and 30% in the 3-wires sample without pre-strain, 3-wires sample with 3% pre-
strain and 3-wires sample with 6% pre-strain, respectively.
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Fig. 1 Bending machine to shape the aluminum core
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Table 1 Properties of aluminum grade 3000 series [28]
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Fig. 15 Damage area of composite face-sheet in SGE-3WO0 specimen
by experiment and by numerical analysis a) front view b) back view.
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Fig. 14 Damage area of composite face-sheet in GE-OWO0 specimen
by experiment and by numerical analysis a) front view b) back view.

56T dasgs 5 talesl ansss GE-OWO aigas 10 ouds o 56 el 14 JSC&

Sy axio (o o9l axio (& goue



OlKe 5 yale pla)

S ge dud b weigh Fiy g sl (Seadly U 1 slsalidle ST g 15T ) 0

SGE-3W6 wiges (sl o0l ©iz (55,50 a5 ey c0ilondls e s

17 JS8) o9, zobw A7 S5 50 el oad ooy igles 11 Jga po
3,55y 5l dmy SGE-3W3 wigei ((0-0) 17 JSi) iy 5 (@-)
Sl s ool Ghdiug 10 (o e Colus .l sl ool isles
4>l 906 4 %3 5l (26,5 G Gl b aS aes e plis (12 Jguz)
4l rals iy Caand jo g aily GiolEl osle Cuend 10 0y ]

Fig. 16 Damage Area of composite face-sheet in SGE-3W3
specimen by experiment and by numerical analysis numerically a)
front view b) back view.
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Fig. 18 Comparison of limited velocities by experiment and
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