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Experimental and numerical investigation of effect of shape of ribs on flexural
behavior of grid composite plates
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ARTICLE INFORMATION ABSTRACT

Original Research Paper With the arrival of composite materials and because of their unique properties, ideas were presented in
Received 07 April 2016 order to strengthen and improve their performance. The ideas were reason for building of Grid
Accepted 02 June 2016 composite structures. These structures are widely used in the aerospace, missile and Marine industry

Available Online 02 July 2016 because of their ideal mechanical properties: special stiffness and high strength against impact and

fatigue. Grid composite plates are made from thin composite shell connected a series of composite ribs.

Efm?erds' Ribs network results in a significant increase in stiffness and strength of structure. In this research,

Grid composite plate experimental and numerical investigations of effect of Shape of ribs have been on flexural behavior of

Triangular rib grid composite plates. For this purpose, three types of Grid plates were considered with triangle, square

Square rib and rhombic ribs. For building these plates, silicone mold was designed and built and was also used for

rhombic rib making plates from hand lay-up and hand-wound layer technique. Samples were subjected to three-
point bending test; for this purpose, the fixture was designed and built. From numerical solution of the
problem and comparison of experimental results it was observed that there is very little difference
between experimental and numerical results. Experimental results show that special flexural stiffness of
plate with square rib is 1.92 and 1.88 plate with triangular and rhombic ribs, respectively. Also, the
flexural strength of plate with square rib is 1.58 plate with triangular rib. Thus plate with square rib has
the highest stiffness and bending strength.
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Fig. 2 Composite plates are considered (a) triangular rib (b) rhombic rib
(¢) square rib
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Table 1 Mechanical properties of rib

Jlade Sl ol Jlade SHe ols>
501 MPa Xt 24 Gpa Es
60.48 MPa Xe 5.5GPa E;
53.186 MPa Ye 5.5 GPa Es
76.24 MPa Yo 1.9.GPa Gr
53.186 Mpa Z 1.9 GPa Gi
76.24 MPa Z 2.5 GPa Gz
80 MPa Sz 0.275 via
_ S1s 0.275 Vi3

80 MPa S12 0.0798 Vo3

gy (Sle olss 2 Jgu
Table 2 Mechanical properties of shell
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Fig. 8 Samples of tensile test
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Jlade Sl ols> e Sl ols
287 MPa Xt 13.7 GpPa Ey
144.5 mpa Xe 13.7GPa Ex
287 MPa Yt 6 GPa Es
144.5 mpa Ye 1.49 GPa Gr
20 MPa Z 1.49 GPa Gi3
125 mPa Z 1.86 GPa Gz
18.83 MPa Sz 0.3 vi2 ) .

5 03 v Fig. 9 Tensile test o )

_ RS s 9 Sl
18.83 MPa Si 0.21 Va3

? Cohesive ! ASTM-D3039M-00
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Table 4 Average of experimental and numerical results of a square
sample
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Fig. 13 Numerical and experimental results of a square sample
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Fig. 14 Square samples after experimental test
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Table 3 Average of experimental and numerical results of a triangular
sample
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Fig. 11 Numerical and experimental results of a triangular sample
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Fig. 12 Triangular samples after experimental test
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Fig. 16 Comparison of experimental and numerical of
Load/Mass for different samples
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Table 5 Average of experimental and numerical results of a rhombic
sample
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Fig. 15 Numerical and experimental results of a rhombic sample
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