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Experimental and numerical investigation of the effect of longitudinal and
horizontal ribs on flexural behavior of grid stiffened composite plates
Davoud Shahgholian Ghahfarokhi,Vahid Tahani, Gholam Hossein Rahimi*

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 141115- 111 Tehran, Iran, rahimi_gh@modares.ac.ir

Keywords Abstract

Three-point bending Grid structures most widely used in the aerospace, missile and Marine industry because have made: ideal

Grid composite plate mechanical properties, special stiffness and high strength. In this research, experimental and numerical

Longitudinal ribs investigations of the effect of longitudinal and horizontal ribs have been on flexural behavior of grid

Horizontal ribs composite plates. For this purpose, four types of grid plates were considered with triangle, rhombus, large
square, small square ribs. For the building these plates, silicone mold was designed and built and also was
used for making plates from hand lay-up and hand-wound layer technique. Samples were subjected to a
three-point bending test that for this purpose, the fixture was designed and built. From the numerical
solution of the problem and compared with experimental results was observed that there is very little
difference between experimental and numerical results. Results show that longitudinal ribs had a
tremendous effect on the specific maximum load So that by adding a horizontal rib increase in plate
strength to 594%. However, the horizontal ribs not only increases specific maximum load and specific
stiffness, but also reduces the 14.7% strength and 9.26% specific stiffness because of increased weight.
Priority to the ribs in terms of maximum strength is a large square, small square, triangular and rhombus
and in terms of maximum stiffness is a large square, small square, rhombus and triangular.
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