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Experimental and numerical investigation of sandwich panels with bilateral
connection under static loading

Shidokht Rashiddadash®, Mojtaba Sadighi*, Soheil Dariushi’
1- Mechanical Engineering Department, Amirkabir University of technology, Tehran, Iran.

2- Composite group, Iran Polymer and Petrochemical Institute, Tehran, Iran.

*P.0.B. 14977-13115, Tehran, Iran, s.dariushi@ippi.ac.ir

Keywords Abstract

(S:andwut:_h panel Sandwich structres are used in applications that required a combination of high rigidity and low weight same as
Hgggeg(:omnb aerospace, marine and automotive. Large and/or complicated sandwich structures are often manufactured by
Staticytests connecting pre-fabricated sandwich panels by means of connections, adhesive or bolts. In present study, two types

of metallic connections were used to join two sandwich panels with glass-epoxy face-sheets and aluminum
honeycomb core. Connections have the same material and different geometries and were bonded to the sandwich
structures using the same epoxy as used to manufacture the face-sheets. Two groups of specimens were made and
tested under bending loading. Also, a finite element simulation using LS-DYNA were performed to predict the
behavior of sandwich structures. A good compliance between numerical and experimental results was observed.
The effects of increasing the length and the thickness of the connections on the maximum force and energy
absorption were investigated to examine the influences of involved parameters on bending response of a sandwich
plates.
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Fig. 3 specimens a) plate with connection type 1 b) plate with
connection type 2 c) beam with connection type 1 d) beam with
connection type 2
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Fig. 8 Force-displacement curve for plates with connection type 2
under bending
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Fig. 9 Failure modes after performing bending test on the plates with
connection type 2, a)failure of the upper skin, b) plastic deformation of
the connection
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Fig. 6 Force-displacement curve for plates with connection type 1

under bending

Sies ggeil e sl g5 JLail b slagss sln ailbmlr 5 fo5ei 6 JSC

Fig. 7 Failure modes after performing bending test on the plates with
connection type 1, a)failure of the upper skin, b) plastic deformation of
the connection, c) shear deformation and buckling of honeycomb
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Fig. 13 Shear deformation and buckling of honeycomb after performing
bending test on the beams with connection type 2
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Fig. 10 Force-displacement curve for beams with connection type 1
under bending
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Fig. 11 Shear deformation and buckling of honeycomb after
performing bending test on the beams with connection type 1
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Fig. 12 Force-displacement curve for beams with connection type 2
under bending
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Fig. 14 FEM convergence analysis of plate with connection type 1
Jsl £ JLail b 3,9 3gaome ledl Julos ol o 5JUT 14 S

wWWwW.SID.ir


www.sid.ir

Ve 5 Hblalsawihs) waawb

sSsliwl 6)|.3§)|._:¢>::34§)Jo 93 Jlasl b 59 3sln slao)jlw (33 9 (5 )5 (5w 0

50000
45000 | et
40000 | -
35000 |
30000 |

Plate A2
25000 |

Force (N)

20000 |
15000
10000 | F
s000 };

o k .

0 5 10 15
Displacement(mm)

Fig. 17 Force-displacement curve for plates with connection type 1

under bending (Numerical and experimental)
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Fig. 18 Failure modes after performing bending test on the plates with
connection type 1 (Numerical and experimental)
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Fig. 19 Force-displacement curve for plates with connection type 2
under bending (Numerical and experimental)
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Fig. 23 Force-displacement curve for beams with connection type 2

under bending (Numerical and experimental)
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Fig. 24 Failure modes after performing bending test on the beams with
connection type 2 (Numerical and experimental)
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Fig. 20 Failure modes after performing bending test on the plates with

connection type 2 (Numerical and experimental)
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Fig. 21 Force-displacement curve for beams with connection type 1

under bending (Numerical and experimental
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Fig. 22 Failure modes after performing bending test on the beams with
connection type 1 (Numerical and experimental)
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Table 6 mass and energy absorption changes with increasing thickness
for connection 2
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Fig. 27 Force-displacement curve_for plates with connection type 1
under bending in different connection lengths
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Fig. 28 Force-displacement curve for plates with connection type 2
under bending in different connection lengths
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