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Experimental and numerical investigation of effect of shape of ribs on flexural
behavior of curved composite sandwich panels with lattice core

Soroush Masoumiaslt, Gholam Hossein Rahimit”

1- Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115- 111, Tehran, Iran, rahimi_gh@modares.ac.ir

Keywords Abstract

Curved composite sandwich Sandwich panels have become popular in various industries like aerospace, marine and automotive as a lightweight
panel . . structure that has high stiffness and strength to weight ratio. Since many of composite structures that been used in
Three point bending these industries has curvature, there is a desire to investigate the effect of curvature on flexural behavior of these
Bending stiffness structures. Composite Sandwich panel with lattice core are made from thin composite shell connected to both sides

of a series of composite ribs. In this research, the flexural behavior of curved composite sandwich panels under three
point bending, has been investigated experimentally and numerically. For this purpose, two types of sandwich panels
with core of square and isogrid ribs were considered. Grids are fabricated by filament winding method. Samples
were subjected to three point bending test. The test has been numerically simulated by FEM in Abaqus. Tension
tests are conducted on grids and shells in order to obtain mechanical property of them. Also, structure failure were
predicted for numerical simulations. Good correlation between experimental and FEM analysis was obtained.
Results show that sandwich panel with isogrid shape of core has 7% more bending stiffness compared to square-
shaped core sandwich panel. Results also indicate that the ultimate strength of sandwich panel with isogrid core is
7.5% higher than the sandwich panel with square shape of core.
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Fig. 1 schematic of Sandwich Panel with lattice core
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Fig. 2 Types of Grid shapes considered in this research (a) Square
Grid (b) Triangular Grid (Isogrid)
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Table 1 Mechanical properties of composite shell

Jlade si:-"s*" el Jlade Sl Pl
525  S;,(MPa) 169  E,(GPa)
525  S;3(MPa) 169  E,(GPa)
525  S,3(MPa) 4  E3(GPa)
206  X,(MPa) 255  G,(GPa)

120 X,(MPa) 186  Gy3(GPa)
206 Y,(MPa) 186  Gy3(GPa)
120 Y.(MPa) 0.25 Vi

75 Z,(MPa) 0.21 Vi3

95  Z.(MPa) 0.21 Va3

3 ASTM-D3039M
4 Santam Servo Electromechanical Universal Test Machine STM-1000
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Table 3 Cohesive mechanical property [23]

odF el sl
Sl [Ceom]
w)@ )[_:_,‘_,° - S =S [ ] © N
Sisesy A N6) B o
e > Do PO ey Ay
o &I Sge
0.0001 1.45 500 280 30 30
o = 0,, cos? 6 + 035 sin? 9 (2)
+ 27,3 sin6 cos 6
of = (033 — 022) sin B cos O + 27,3(2 cos? @ (2
-1 g
' =11,c0560 +1y35in0 (+-2)
Y. /1 —sin(260 — 90
S = —C(—( )) (©2)
2\ cos(26 —90)

4 Wedge C3D6
> VUMAT
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Table 2 Mechanical properties of Rib

SHlade Sl ole> Sade Sl ole>
525 S12(MPa) 22.3 E1(GPa)
525 S13(MPa) 4 E,(GPa)
52.5 S,3(MPa) 4 E;(GPa)
661 X;(MPa) 19 G1,(GPa)
350 X.(MPa) 19 G13(GPa)
75 Y,(MPa) 1.45 G,3(GPa)
95 Y.(MPa) 0.275 Via
75 Z,(MPa) 0.08 Vi3
95 Z.(MPa) 0.08 Va3
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