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The elastic properties of core affect mechanical properties and deformation behaviours of the
lightweight sandwich panel. The objective of the present paper is to estimate experimentally
Young’s and shear moduli of a core in internally structured boned (ISB) panel with woven metal
as inner structures using the deflection theory of sandwich beam considered core stiffness. Three
points bending experiments were performed to obtain force-deflection curves of the designed ISB
panel in each material direction. The elastic and shear moduli of the core in each material
direction were estimated from slopes and intercepts of relationships between compliance per the
span length and square of the span length, respectively. The results of the estimation showed that
the fabric technology of the woven metal affects the variation of the elastic properties in the core.
Through the comparison of shear moduli and force-deflection curves of the proposed method and
those without considering the core stiffness, it was shown that the core stiffness should be
considered to estimate properly the Young's and shear moduli of ISB panels. Finally, the
contribution ratio of bending and shear deflections of ISB panels to the total deflection was
quantitatively examined.
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7Z|154Y E. = Young’s modulus of a core
¢ = thickness of a core
Y = flexural rigidity ¥, = flexural rigidity per unit width
E¢= Young’s modulus of a face sheet P = the measured force in three-points bending test
W = width of specimen 8y, = deflection of specimen induced by bending
t = thickness of face sheet L, = length of span

d = distance between neutral axes of face sheets L = length of specimen
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Ymax = shear strain

G, = shear modulus of a core

8, = deflection of specimen induced by shear

d = total deflection of specimen

D, = diameter of punch for three-points bending test

Ds = diameters of supporters for three-points bending test
A; = slope of linear regression equation

A, = intercept of linear regression equation

R? = correlation coefficient

P, = estimated force
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Table 1 Dimensions of specimens
Material W L t c d
Direction | (mm) | (mm) | (mm) | (mm) | (mm)
20 160 0.3 1.66 | 1.96
Weft
20 200 0.3 1.65 | 1.95
20 160 0.3 1.71 | 2.01
Wrap
20 200 0.3 1.68 | 1.98
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Table 2 Dimensional characteristics of specimens

Table 3 Estimated stiffness of the ISB panel

Material w L it de t Material L L P/5 R2
Direction | (mm) | (mm) ¢ Direction (mm) (mm) | (mm/kN)
. . . .041 0.99
Weft 20 160 6.5 1.2 0.18 0.0
200 6.5 1.2 0.18 160 120 0.041 0.99
1 X . .
Wrap 20 60 6.7 1.2 0.18 Wet 0.039 0.99
200 6.6 1.2 0.18 0.023 0.99
200 160 0.023 0.99
Fig 4= 38 Ax 95& AA= 71 ISB # 0022 | 0.99
A 3 A FY AR A% QTN HA5Y o B
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- rap
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Fig. 4(a) Force-deflection relationships for different span
length in the weft direction
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Fig. 4(b) Force-deflection relationships for different span
length in the wrap direction
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Table 4 Coefficients of relationship between square of
span length and compliance per span length

Material 5
Direction A (1/kN-mm”) 2o(1/kN)
Weft 6.37x10° 0.116
Wrap 7.54x10° 0.035
2 AR 2 F Az dge g3 9F Jx
759 F = 44 ¥z
z

A Aot AdAS
160.8GPa ¥ 51.9MPa A% ¢
Wako) i 4E Az 49 &E}H Ad 2 A
GAFE 27 742GPa ¥ 174.5MPa ©| Q).

Table 5 Estimated Young’s and shear moduli of woven

metal
Material Direction E. (GPa) G, (MPa)
Weft 158.2 59.4
Wrap 742 174.5
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Fig. 6 Comparison of the measured force-deflection
curves and the estimated force-deflection curves
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