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Inverse Problem to Identify Equivalent Elastic Parameters
of Honeycomb Sandwich Panels
Kin'ya MATSUMOTO, Masaru ZAKO,
Masami FURUNO and Tomomasa FUJITA

Elastic parameters are essential for structural analysis. The elastic parameters of composite
materials, however, are difficult to determine by either theoretical or experimental approaches.
Therefore, an inverse analysis method to identify anisotropic parameters of composite materials by
using FEM eigenvalue analysis is presented. A finite shell element for unsymmetrically laminated
composites is formulated with the first-order shear deformation theory. As numerical examples,
elastic parameters of composite shell structures are analyzed and compared with excitation tests.
Equivalent stiffness parameters of a honeycomb sandwich panel are determined regarding as a

simple shell with a low transverse shear modulus.
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Table 1 Natural frequencies of GFRP rectangular plate

Modal number| Natural frequencies, Hz

1st 116.25
2nd 137.50
3rd 271.25
4th 296.25

Table 2 Identified elastic parameters
of GFRP rectangular plate

Parameters Initial Identified
Tensile modulus E, GPa 50.0 6.80
Poisson’s ratio v 0.25 0.22

Table 3 Comparison of calculating time

Method Time, s
Eigenvalue analysis 653
Perturbation method 362
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Fig. 3 Natural modes of GFRP chair seat
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Fig. 4 Comparison of natural frequencies
of GFRP chair seat between eigenvalue analysis
and excitation test
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Fig. 5 Honeycomb sandwich panel model

~

unit : mm

Table 4 Material properties
of honeycomb sandwich panel

Aluminum
Tensile modulus GPa 72.0
Shear modulus GPa 26.7
Poisson’s ratio 0.35
Density kg/m ° 1600
2500

6th
5th
4th

3rd

15001

1000
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/*’"’. 1st

10 20 30 40
Thickness, mm
Fig. 6 Natural frequencies of honeycomb sandwich panels
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(a) honeycomb sandwich panel (b) equivalent shell model
Fig. 7 Natural modes

Table 5 Thickness and density
of honeycomb sandwich panel

Thickness,mm Density,kg/m °

10 538.32
20 296.35
30 205.61
40 158.08

Table 6 Identified equivalent parameters
of honeycomb sandwich panel (=30mm)

Parameters, MPa Initial  Identified

Tensile modulus E 50000 30300
Shear modulus Gy 100 77.1
Gz 100 64.9
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Fig. 8 Identified equivalent elastic parameters,.E
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Fig. 9 Identified equivalent elastic parameters,Gyz, Gz
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Fig. 10 Cantilever beam model

1st Ist

2nd i l B 2nd
3rd ﬁ 3rd

(a) honeycomb sandwich panel (b) equivalent shell model
Fig. 11 Natural modes of cantilever beam
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Fig. 12 Natural frequencies of honeycomb sandwich beam
and equivalent shell model
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