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Structural Analysis of the Aluminum Extrusion Plate with Truss-Core
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Abstract

The sandwich plate has been widely used as an efficient structural member because it has high strength-to-weight and
high stiffness-to-weight ratios. To properly design the aluminum extrusion plate , it is necessary to analyze structural
behaviors of the extrusions, however, the aluminum extrusions have been rarely studied until now. In the optimization
process through numerous iterative calculations, finite element analysis of the sandwich plate with hollow core section
requires a considerable amount of computation time and cost.

In this paper, the aluminum extrusion plate with truss—core is transformed into an equivalent homogeneous orthotropic
plate with appropriate elastic constants. The procedure to evaluate accurate equivalent elastic constants is also established.
Using these elastic constants, simple theoretical formulas of the stresses and deflection are proposed in case of the
simply-supported orthotropic thick plate under uniform pressure. Through the comparison with the results by commercial
FEM code(ANSYS), it is verified that the proposed simpified formula has a good efficiency and accuracy.

Keywords : aluminum extrusion plate, equivalent stiffness, orthotropic plate, hollow section, sandwitch plate
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Fig. 1 Truss-core sandwich plate
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Fig. 3 Displacements and strains of sandwich plate
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Fig. 6 Internal forces on sandwich unit
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Table 1 Input data

E (Gpa) 73
G (GPa) 27.44
q (MPa) 10
Ve 0.33
Vy 0.33
7 (mm) 65
k (mm) 75
b (mm) 2080
a (mm) b<a<3b
t (mm) 3
t. (mm) 2.7
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Table 2 Elastic constants(N - m)

D, D, D, Dg, Dy,
8.838E5 | 6.912E5 | 2.316E5 | 138.95 50.91
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